Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


r^'  »ii-ront 


University  of  Wisconsin 

SbN  i-iBRARY. 

PRESENTED  BY 


^^^^^^0^0^0^f^l^0^^^^0^^*0^0^^n 


N 


V 


r 


University  of  Wisconsin 

$)X5f^  LIBRARY. 

PRESENTED  BY 


OrdLA^cxA^cjjL.  1AS.(X 


f 


REPORT 


OF   THK 


TESTS  OF  METALS 


AND 


OTHER  MATERIALS 


POR 


INDUSTRIAL  PURPOSES 


MADK   WITH   THK 


UNITED  STATES  TESTING  MACHINE  AT  WATERTOWN  ARSENAL, 

MASSACHUSETTS, 


DURING 


THE  FISCAL  YEAR  ENDED  JUNE  30,  1S9(). 


-#^- 


WASHINGTON: 

GOVERNMENT  PRINTING   OFFICE. 

1891. 


LETTER 

FROM 

THE  SECRETARY  OF  WAR. 

TRA^NSMITTINOy 

Wiik  a  letter  Jram  the  Chief  of  Ordnance^  a  report  of  the  colo7iel  oomtnand- 
ing  file  Watertown  Arsenal  of  the  tests  of  iron  and  steel,  etc,^  made 
with  the  United  States  testing  machine  during  the  fiscal  year  ended  June 
SO,  1890. 


Jakuabt  9;  1691.~Beferred  to  the  Committee  on  Expenditares  iu  the  War  Depart- 
ment. 


War  Department, 
Washington,  D,  C,  January  8, 1891. 

SiB:  I  have  the  honor  to  transmit  to  Congress,  in  compliance  with 
the  provisions  of  the  sundry  civil  act  of  March  3, 1885  (23  Stats.,  p. 
502),  a  letter  from  the  Chief  of  Ordnaiice,  U.  S.  Army,  dated  the  6th 
instant,  and  its  accompanying  report  of  Col.  D.  W.  Flagler,  Ordnance 
Department,  U.  S.  Army,  commanding  the  Watcrtown  Arsenal,  dated 
December  31, 1890,  of  '^  tests  of  iron,  steel,  and  other  materials  for 
iDdustrial  parposes,"  made  with  the  United  States  testing  machine 
daring  the  fiscal  year  ended  June  30, 1890. 
Vdry  respectfully, 

Redfield  Proctor, 

Secretary  of  War. 

TheSPBAKES  OF  the  House  of  Eepresentatives. 


Ordnance  Office,  War  Department, 

Washington,  D.  C,  January  6,  1891. 

~  [R:  I  have  the  honor  to  submit  for  transmission  to  Congress,  as  re- 
jed  by  law,  the  report  of  Col.  D.  W.  FlaglrT,  Ordnance  Department, 
nmanding  Watertown  Arsenal,  of  'Hests  of  iron,  steel,  and  other 
.terialsfor  industrial  purposes,'' made  with  the  United  States  testing 
■ichine  during  the  fiscal  year  ended  June  30,  1890. 
Very  respectfully, 

S.  V.  BeniSt, 
Brigadier  Qeneral J  Chief  of  Ordnance. 

le  Sboretaby  of  War. 
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4         tests  of  iron,  steel,  and  other  materials,  1890. 

Wateetown  Arsenal, 
Waiertotcny  Mass.j  December  31, 1890. 

SiB:  I  have  the  honor  to  submit  the  following  report  of  tests  of  ma- 
terials for  industrial  and  other  purposes  made  at  this  arsenal  during 
the  fiscal  year  ending  June  30, 3890,  in  compliance  with  the  require- 
ments of  the  act  of  Congress  appropriating  funds  for  the  testing  ma- 
chine. 

The  total  number  of  specimens  tested  during  the  year  is  5,655.  The 
receipts  and  expenditures  were  as  follows : 

Amonnt  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  anting  the  year  for  private  teste 1,200.24 

Total  received 11,2S>0.24 

Amonnt  expended  for  services  and  lahor 8,420.;i9 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 
test 2,829,85 

Total  expended 11,250.24 

The  tests  made  are  comprised  under  three  classes,  viz : 

(A)  Tests  made  for  the  various  Departments  of  the  Oovernment, 

(B)  TestH  made  for  private  parties. 

(C)  Investigating  tests. 

A  portion  of  the  tests  in  Class  A  are  tests  of  metals  used  in  gun  con- 
struction. Of  these,  1,244  specimens  have  been  tested  during  the  year. 
The  others  under  this  class  are  tests  made  for  the  various  arsenals  and 
for  other  Departments  of  the  Government,  amounting  in  all  to  3,420 
specimens,  making  the  total  number  of  specimens  tested  under  Glass 
A  during  the  year  4,664. 

The  tests  made  under  Class  B  are  paid  for  by  the  parties  who  have 
the  tests  made,  and  the  results  obtained,  being  confidential,  are  npt 
given  in  the  report.  The  total  number  of  specimens  tested  in  this  class 
during  the  year  is  901. 

Glass  C  comprises  a  large  variety  of  investigating  tests  and  work 
which  occupies  the  time  of  the  testing  machine  when  not  occupied  with 
work  comprised  under  Classes  A  and  B.  The  object  of  these  tests  is 
the  development  of  knowledge,  useful  to  the  public,  in  regard  to  t^ie 
physical  properties,  strength,  and  endurance  of  materials  used  for 
structural  purposes.  The  principal  work  and  subjects  of  investigation 
pursued  during  the  year  are  as  follows :  Tests  upon  the  effects  of  alter- 
nate stresses  in  iron  and  steel ;  tbe  internal  strains  in  steel  forgings ; 
tests  of  railway  axles  and  steel  rails  which  have  undergone  long-con- 
tinued service ;  the  endurance  of  metals  subjected  to  repeated  trans- 
verse stresses  in  rotating  shafts ;  an  inquiry  into  the  physical  properties 
of  natural  and  artificial  building  stones,  including  effects  of  alternate 
heat  and  cold,  moisture  and  its  absence,  on  their  strength  and  endur- 
ance ;  and  numerous  special  and  isolated  tests  for  developing  data  and 
knowledge  in  special  directions,  not  forming  an  immediate  part  ot  cur- 
rent investigation,  but  giving  completeness  to  general  metallurgical 
knowledge  and  supplying  valuable  information  to  meet  the  exigencies 
of  immediate  demands. 

Although  the  tests  under  Glasses  A  and  B  were  made  to  determiiie 
the  quality  of  materials  and  whether  they  fulfilleu  specifications, 
many  of  them  have  furnished  knowledge  useful  for  the  investigations 
under  Class  G,  and  some  of  the  reports  under  Glass  A  are  included  in 
the  reports  of  these  investigations. 
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Some  of  the  most  interesting  and  important  of  tbe  investigations 
carried  on  daring  the  year  under  Class  C  are  tlie  following : 

ENDUBANGE  TESTS  OP  BOTATINO  SHAFTS. 

The  general  purpose  of  this  series  of  tests  has  been  to  determine  the 
relative  and  absolute  enduranee  of  different  grades  of  steel  and  of 
wroQght  and  cast  iron  when  subjected  to  repeati'd  alternate  stresses 
applied  transversely,  the  stresses  themselves  var3iDg  in  magnitude 
from  the  elastic  limit  of  the  metal  upward  to  near  its  ultimate  strength. 

The  circumstances  and  stresses  of  these  endurance  tests  are  made 
analogous  to  those  the  metal  is  to  undergo  in  actual  service.  The  tests 
are  tedious  and  expensive.  An  examination  of  the  metal  under  other 
kinds  of  stresses,  cheaply  applied,  such  as  tensile,  compression, 
and  transverse  stresses,  develops  certain  characteristic  features  in  each 
case.  One  object  in  view  has  been  to  determine  the  relative  impor- 
tance and  effect  of  these  several  features  on  the  endurance  tests,  in  order 
that  we  may,  through  a  determination  of  the  qualities  of  a  metal  by 
these  cheap  simple  tests,  i>redict  what  would  be  the  conduct  and  en- 
durance of  the  same  in  an  actual  service  analogous  to  its  service  in  the 
endurance  test. 

The  significance  of  ordinary  tests  is  little  known.  The  fact  that  a 
metal  possesses  a  certain  elastic  limit,  tensile  strength,  elongation  and 
contraction  of  area  when  ruptured  by  once  loading,  fails  to  convey  an 
adequate  idea  of  what  the  same  metal  will  do  under  circumstances  of 
repeated  stresses,  or  when  these  repeated  stresses  are  applied  in  alter- 
nate directions. 

The  present  investigation  pertains  to  the  effects  of  alternate  stresses 
in  opposite  directions  in  which  the  tensile  and  comja'essive  stresses  are 
of  equal  magnitude  or  nearly  so,  the  difference  being  due  to  a  slightly 
greater  yielding  in  one  direction,  and  a  probable  change  in  the  position 
of  the  neutral  axis  in  consequence  of  a  difference  in  ductility  on  the 
two  sides  of  the  specimen. 

The  observations  made  include  all  the  phenomena  which  accompany 
the  test  from  its  commencement  up  to  the  time  of  rupture,  in  order 
that  it  may  be  known  what  phases  the  metal  passes  through  in  the  prog- 
ress of  rupture.  In  fact,  such  information  is  essential  to  a  recognition 
of  what  influences  are  deteriorating  and  of  the  time  when  the  metal 
reaches  a  critical  state  bordering  on  dissolution.  These  experiments 
are  thought  to  be  the  first  inaugurated  which  include  a  systematic  ob- 
servance of  the  phenomena  preceding  rupture,  or  at  least  the  first 
carried  out  to  any  considerable  extent. 

Ko  one  series  of  tests,  however,  gives  completeness  to  the  metallurgi- 
cal points  raised  during  an  investigation.    Hence  in  the  endurance 
tests  many  of  the  accompanying  data  are  better  understood  by  refer- 
ence to  the  results  obtained  in  the  series  of  temperature  tests,  the  effects 
«f  /overstraining  by  tension,  the  effects  of  alternate  tensile  and  compress- 
stresses,  and  tests  on  internal  strains.    Each  of  these  classes  con- 
ute  toward  the  complete  elucidation  of  phenomena  observed  during 
mdurance  test.    The  endurance  tests  comprise  tests  made  at  differ- 
speeds  of  rotation,  from  shafts  slowly  rotated  by  the  hand  up  to 
peed  of  2,200  rotations  per  minute.    Therefore  at  the  highest  rate  of 
3d  the  stresses  alternate  from  tension  to  compression  in  an  interval 
ttle  less  than  one  thirty-sixth  of  a  second,  or  in  passing  from  a 
i^&al  state  of  stress  to  the  maximum  tensile  or  compressive  stress  the 
I  occupied  is  about  one  seventy-third  of  a  second.    Higher  speeds 
^  -^'^u  will  be  experimented  with. 
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It  will  be  seen  that  certain  effects  of  rapidly  applied  stresses  and 
stresses  approaching  vibratory  movements  are  conveniently  investi- 
gated in  this  class  or  experiments. 

It  may  be  observed  that  the  molecnlar  movements,  as  indicated  by 
the  transverse  deflection  of  the  shafts,  is  not  interfered  with  by  the 
highest  speed  of  rotation  which  hai^  yet  been  employed  if  the  (Stresses 
are  below  the  elastic  limit  of  the  metal. 

If,  however,  the  elastic  limit  is  exceeded,  the  transverse  deflection  is 
less  at  high  speeds  than  at  low  speeds.  There  is  not  time  enongh  for 
performing  the  work  against  molecnlar  friction  and  for  completing  the 
bending  movement.  In  this  case  there  is  a  rapid  elevation  in  tempera- 
ture unless  means  are  employed  to  prevent  it,  such  as  running  a  stream 
of  cold  water  on  the  shaft. 

Comparative  tests  of  both  iron  and  steel  shafts  have  been  made  at 
ordinary  atmospheric  temperature,  and  the  same  at  the  temperature  of 
a  blue  heat  or  in  the  vicinity  of  500^  to  700o  P. 

Attention  is  invited  to  the  remarkable  endurance  of  a  cast-iron  bar 
which  has  made  37,151,900  revolutions  while  under  the  maximum  fiber 
stress  of  15,000  pounds  per  square  inch.    The  bar  is  still  unbroken. 

A  portion  of  the  shafts  have  been  annealed  at  intervals.  Others 
have  been  run  at  higher  temperatures  for  a  time  and  the  test  then  com- 
pleted cold.  Some  bars  have  been  initially  heated  by  means  of  gas 
burners  and  the  tests  commenced  hot  and  so  continued.  Others  have 
been  allowed  to  acquire  a  higher  temperature  from  the  molecular  fric- 
tion caused  by  excessive  loads  and  a  high  rate  of  speed,  no  external 
heat  being  supplied  in  this  case. 

It  is  proposed  to  extend  the  tests  by  embracing  a  wider  range  of 
material  in  which  the  physical  properties  of  the  metals  vary,  from  dif- 
ferences in  chemical  composition,  and  from  differences  in  manipula- 
tion in  the  process  of  manufacture,  comprising  both  hot  worked  and 
cold  rolled,  swaged,  or  drawn  material.  It  is  proposed  also  to  continue 
the  investigation  at  different  temperatures;  to  ascertain  the  effect  of 
overstraining  with  high  loads  on  the  subsequent  endurance  under  mod- 
erate stresses  to  ascertain  whether  time  is  a  function  of  the  ultimate 
endurance,  i.  e.,  whether  varying  the  speed  of  rotation,  other  conditions 
of  stresses;  and  temperature  remaining  unchanged,  affects  the  results. 
It  is  also  proposed,  for  observations  upon  the  elastic  properties,  to  in- 
crease the  speed  to  the  highest  attainable. 

ALTERNATE  STRAINING  OF  STEEL,   WROUGHT  IRON,  AND  OAST  IRON 

BARS. 

This  series  of  tests  has  been  undertaken  chiefly  for  the  investigation 
of  the  elastic  properties  of  steel  and  iron ;  the  disturbance  of  elastic 
limits  by  overstraining;  the  temporary  changes  in  the  modulus  of 
elasticity ;  the  observance  of  bars  which  have  rested  a  long  time  after 
they  have  been  overstrained  by  tensile  stresses  or  compressing  stresses, 
and  the  restorative  effects  of  annealing  at  different  temperatures  and 
by  exposure  to  the  annealing  temperature  through  varying  periods  of 
time.  Incidental  to  the  above  observations  have  also  been  made  upon 
the  ratio  of  lateral  contraction  to  longitudinal  extension  and  of  lateral 
expansion  to  longitudintd  compression. 

These  tests  have  been  inaugurated  and  valuable  data  have  been  de- 
veloped, yet  much  of  the  work  contemplated  on  this  series  remains  to 
be  done. 

In  conjunction  with  the  alternate  straining  by  tension  and  compres- 
sion stresses,  there  are  in  progress  similar  tests  by  transverse  stresses, 
not  included  in  the  rotating  tests. 
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THB  INTERNAL  STRAINS  IN  SOME  GUN  FORGINGS  HAVE  BEEN  INVES- 
TIGATED. 

This  is  an  important  line  of  investigation.  Its  object  is  to  ascertain 
whether  the  preceding  manipulation  of  the  metal  has  left  it  in  a  state 
of  comparative  repose  (that  is,  free  from  ''  initial  strains  "),  or  whether 
it  is  ander  strains  or  possesses  within  itself  elements  which  may  eon- 
tribute  to  its  destruction ',  or  in  cases  where  these  internal  strains  have 
been  introduced  iuteutionally,  to  determine  whether  and  to  what  ex- 
tent they  assist  the  normal  strength  of  the  metal  in  enduring  the 
stresses  incident  to  service. 

The  effect  of  various  kinds  of  treatment  may  be  understood  by  an  ex- 
amination of  the  state  of  strain  left,  and  further,  it  is  believed  that  by 
means  of  this  kind  of  investigation  much  important  information  touch- 
ing upon  questions  of  chemical  composition  may  be  solved. 

Previous  investigations  have  connected  the  presence  of  internal 
strains  with  changes  in  density.  If  there  were  no  changes  in  den* 
sitj  it  would  be  difficult  to  explain  the  presence  of  internal  strains.  It 
is  obviously  of  interest  to  ascertain  whether  radical  diii'erences  in 
chemical  composition  are  accompanied  by  concomitant  changes  in  the 
ability  to  receive  internal  strains. 

Much  prominencehas  been  given  to  this  and  to  kindred  classes  of  tests, 
because  it  has  seemed  that  many  fundamental  features  were  manifested 
by  the  metal  in  this  direction,  and  that  a  critical  examination  would 
enable  deteriorating  conditions  or  treatment  to  be  recognized  thereby. 
The  testing  of  metals  to  determine  the  possession  of  specified  physi- 
cal properties  is  essential  in  order  that  a  certain  quality  or  grade  of 
metal  may  be  obtained  to  meet  the  requirements  of  important  work, 
but  such  tests  for  quality  leave  many  important  questions  untouched. 
The  class  of  tests  under  consideration  are  capable  of  supplying  some 
of  the  additional  information  required,  and  it  is  thought  they  justify  the 
prominence  that  has  been  and  continues  to  be  given  to  this  branch  of 
the  subject  of  the  strength  of  materials. 

TESTS  OF  RAILWAY  MATERIALS. 

The  tests  of  railway  material  have  been  continued  and  comprise  the 
tests  of  axles,  rails,  and  brake  beams  in  the  present  report.  The  im- 
portance to  the  public  of  safety  in  all  railway  material  and  the  severe 
stresses  to  which  this  class  of  material  is  ordinarly  exposed  make  this 
subject  one  of  importance. 

Axles. — Axles  have  been  examined  which  have  had  long-continued 
service,  the  journals  of  which  showed  incipient  cracks,  indicating  that 
rupture  had  begun  and  that  further  use  must  result  in  complete  rupture. 
It  is  a  remarkable  fact  that  the  tests  of  the  metal  of  these  journals  near 
these  cracks  showed  no  loss  of  strength  or  ductility.  No  indications 
of  a  tendency  to  crystallize  were  discovered,  and  inasmuch  as  the  metal 
'     >  gone  through  all  the  phases  of  deterioration  up  to  the  limit  of  actual 

ture  without  showing  a  crystidline  tendency,  it  is  thought  this 

lODStrates  and  proves  that  this  material  is  incapable  of  cold  crys- 

ization  when  exposed  to  the  conditions  of  service. 

lie  endurance  tests  of  rotating  shafts  supplement  in  a  measure  the 

pAtions  of  these  axle  tests. 
te  endurance  tests  made  at  a  blue  heat  have  an  important  practical 

mLing  upon  the  question  of  the  condition  of  a  railway  axle  which  has 

"^  run  in  an  overheated  condition. 
"»!  rails. — Some  preliminary  tests  have  been  made  of  an  exhaustive 
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series  of  tests  upon  the  strength  of  steel  rails.  The  series  will  embtace 
the  tests  of  a  large  number  of  different  types  of  rails  and  of  metal  hav- 
ing a  wide  range  of  chemical  composition.  A  number  of  old  rails  which 
have  given  excellent  results  against  abrasion  and  wear  in  the  track 
will  be  examined  by  different  physical  tests  and  chemical  analyses. 
Transverse  elasticity  and  strength  are  now  undergoing  examination, 
and  more  extended  results  on  this  subject  will  appear  in  the  next  an- 
nual report  of  tests. 

Some  important  results  are  now  being  reached  with  rails  examined 
after  they  have  been  repeatedly  so  overloaded  as  to  cause  bending  in' 
different  directions — that  is,  first  downward  and  then  upward — which 
treatment,  in  conjunction  with  the  test  of  corresponding  steels  at 
higher  temperatures,  affords  an  intimate  knowledge  of  the  effects  of 
overloading  the  track,  of  how  far  efforts  to  correct  bent  rails  in  the 
track  may  be  successful,  and  determine  what  is  the  final  state  of  the 
metal  after  such  efforts.  Also,  the  tests  directly  demonstrate  what 
state  new  rails  may  be  expected  to  be  in  which  have  been  straightened 
by  the  usual  process  of  gagging  at  low  temperatures.  All  the  phenom- 
ena connected  with  overstraining  rails  is  of  exceeding  interest  and 
will  be  fully  developed  in  the  next  report. 

TESTS  OF  NATURAL  AND  ARTIFICIAL  STONES. 

Some  artificial  stones  and  the  natural  stones  of  geological  classes 
generally  in  use  for  building  purposes  are  being  investigated.  The  re- 
sults in  this  report  comprise  coeffiQieuts  of  expansion  and  moduli  of 
elasticity  under  compression  stresses.  These  are  preliminary  to  an 
exhaustive  physical  and  chemical  investigation  of  this  class  of  material 
which  is  now  in  progress.  This  includes  an  investigation  of  the  elastic 
properties  of  stones  under  pressure;  the  observation  of  phenomena 
under  the  application  of  heat  and  frost,  wetting  and  drying;  chemical 
composition ;  and  the  effects  of  solvents  and  oxidizing  elements  and 
compounds.  It  is  hoped  that  an  exhaustive  investigation  of  both  well- 
known  durable  stones  and  of  well-known  bad  stones  which  fail  and 
decay  in  known  ways  may  determine  enough  of  the  characteristics  of 
good  and  bad  stones  to  enable  us  to  ascertain  thereafter  by  simple 
economical  tests  whether  stones  are  suitable  for  architectural  and  en- 
gineering structures  (or  at  least  aid  us  in  so  doing).  At  present  the 
only  practicable  sure  method  is  the  tedious  and  expensive  test  of  erect- 
ing structures  and  waiting  several  decades  to  observe  the  effects  of 
time,  atmospheric  and  weather  influences,  and  involves  the  serious 
expense  of  having  structures  fail  because  stones  that  were  believed 
to  be  good  turn  out  to  be  bad,  or  the  expense  of  declining  to  use  good 
cheap  stones  because  they  could  not  be  proven  to  be  good. 

The  increasing  tendency  to  erect  high  architectural  structures  in 
large  cities  and  the  increasing  magnitude  of  engineering  structures 
adds  greatly  to  the  importance  of  the  investigation  of  the  elastic  prop- 
erties of  building  stones  and  brick.  This  subject  has  received  too  lit- 
tle attention  hitherto,  and  will  be  a  prominent  feature  in  the  prosecu- 
tion of  this  investigation. 

During  the  current  year  the  investigation  of  the  strength  and  elas- 
ticity of  hemp  and  manilla  cordage,  commenced  some  years  ago,  will  be 
continued  on  ropes  of  larger  sizes. 

The  temperature  tests  of  iron  and  steel  will  also  be  resumed. 

It  is  thought  that  the  data  already  developed  places  this  subject  in 
advance  of  all  previous  experiments.  The  intimate  relation  existing 
between  the  solution  of  important  metallurgical  manufacturing  ques- 


TESTS    OF   IRON,  STEEL,  AND    OTIIKR    MATKRIALS,  1800.  9 

tions  and  the  indications  of  tbc  hot  tests  of  the  metals  gives  a  vahia- 
ble  significance  to  these  results.  When  we  consich  r  the  limited  thermal 
raDge  over  which  these  experiments  have  lieretofore  extended,  and  ihe 
wide  field  stdl  unexplored,  it  leads  to  the  belief  that  great  benetit  should 
result  from  this  branch  of  investigation.  A  change  of  physical  prop- 
erties accompanies  and  appears  to  correspond  to  changes  of  tempera- 
ture, and  it  is  believed  that  the  physical  efl'ects  of  changes  of  chemical 
composition  and  mechanical  treatment  can  be  shown  by  these  temper- 
ature tests  at  higher  temperatures.  At  any  rate,  the  results  are  strik- 
ingly suggestive  of  such  application. 

The  tests  and  investigations  are  grouped  under  the  subjects  given  in 
the  preface. 

TABLE  OF  CONTENTS. 

Complaints  have  been  made  of  the  difficulty  experienced  in  finding 
and  pursuing  the  study  of  special  subjects  in  previous  printexi  reports. 
To  overcome  this,  this  report  has  been  arranged  to  have  a  brief  of  sub- 
jects printed  at  the  top  margin  of  the  pages. 

The  addition  of  a  chemical  laboratory  to  the  testing  department  was 
deemed  so  important  that  a  special  estimate  therefor  was  made  on 
March  19, 1890,  and  Congress  has  given  the  necessary  appropriation 
therefor. 

A  knowledge  of  the  chemical  composition  of  materials  is  needful  in 
planning  and  carrying  out  the  expensive  physical  investigations  ma<le 
on  the  testing  machine.  Also,  when  satisfactory  conclusions  are  ar- 
rived at  as  to  what  structural  materials  are  best  or  satisfactory,  it  is 
very  important  to  couple  with  this  knowledge  a  knowledge  of  the 
chemical  composition  of  these  materials,  as  this  may  thereafter  enable 
the  public  to  sometfmes  identify  and  select  satisfactory  materials  by  a 
simple  and  inexpensive  chemical  analysis.  This  is  especially  true  of 
stones  and  mortars. 

The  employment  of  a  chemist  permits  also  the  repair  and  use  of  the 
excellent  photographic  apparatus  on  hand  and  the  valuable  addition 
of  photographs  of  specimens  to  future  reports. 

Special  attention  is  invited  to  the  loss  to  the  public  from  the  long 
delay  in  publishing  these  reports. 

The  last  report  published  is  that  of  1887. 

The  delay  withholds  from  the  public  for  several  years  valuable  and 
oftentimes  much-needed  information. 

Both  the  lack  and  need  of  this  knowledge  leads  sometimes  to  dupli- 
cate expensive  and  unnecessary  investigation  and  tests  by  other  par- 
ties. The  reports  of  these  being  first  published  sometimes  deprives 
the  testing  department  here  of  rightful  reputation. 

The  investigations  here  can  not  take  their  proper  place  and  have 
their  proper  effect  in  furnishing  knowledge  on  current  topics  in  physical 
and  engineering  science  and  as  aids  to  the  investigations  of  others  if 
♦:H«  knowledge  obtained  is  withheld  from  the  public  3  or  4  years. 

e  delay  leads  to  applications  for  information  in  regard  to  results 
^h  have  been  obtained.    As  this  knowledge  is  part  of  an  ofiicial  re- 

.t,  it  can  not  be  furnished  privately,  and  this  sometimes  causes  dis- 
•-^-MJtion. 

Very  respectfully,  your  obedient  servant, 

D.  W.  Flagler, 
Colonelj  Ordnance  Department  U,  S.  Anni/j  Commanding, 

5  Ohiep  OP  Ordnance  TJ.  S.  Army, 

Wa^hingtonj  B.  G. 
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No.  3884. 

Marks,?  1^5 

Diameter,  "  .506. 

Sectional  area,  .20  sgaare  inch. 

Ganged  length,  2". 


Applied  loads. 

EloDfcation 
per  inoh. 

Sacoesfiive 

eloDj^atioQ 

per  inch. 

Permanent 

set. 

SncofijMiive 

Bemarki. 

ToUL 

Per  sqnATO 
inch. 

permanent 

«ei. 

Pwoidi. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9.200 

9,400 

9,000 

10,000 

10.400 

10,800 

11,200 

11,600 

16,110 

Pcundt. 
1,000 
5.000 
10,000 
20.000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47, 000 
48,000 
60,000 
62.000 
54,000 
56.000 
58,000 
80.550 

0. 
.000150 
.000400 
. 000750 
.001200 
.001350 
.001600 
. 001550 
.001000 
.001050 
.001700 
.004!KK) 
.000600 
.  008000 
.010350 
.012250 
.014500 
. 017250 
.020000 

Inch. 
0. 

.000150 
. 000250 
.000350 
. 000450 
.0001)0 
.000150 
.  000050 
.  0OO0.'»O 
.  000050 
.  000050 
.  003200 
.001700 
.001400 
. 002350 
.OOHK)0 
.002250 
.002750 
.002750 

Inch. 
0. 
0. 

Inck, 
0. 

Initial  load. 

Elaatic  limit 
TenMIe  strength. 

.000100 

.000100 

.  000100 

.0 

1 

General  aummarg. 

Tensile  stren^h  per  sqnare  inoh  of  oric^nal  section « ponnds..    80,  .l.'SO 

Elastic  limit  per  sqaare  inchof  originalsection do  ...    46,  (MlO 

Elongation  per  inch  after  rapture inch..      .2400 

£lon;:ation  per  inch  auder  strain  at  clastic  limit ,..do...  .001700 

Keduction  in  diameter  at  point  of  rapture do...        .  115 

Redaction  in  area  after  rapture,  per  centum  of  original  section 40.3 

Position  of  rapture 1"  from  neck 

Character  of  broken  surface - silky,  oblique,  8«!iTated 

Elongation  of  lack  aeotioxia MS  ".33* 
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No.  3942. 

Marks,  g?^ J 

Diameter^  '^505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2". 


Applied  loadA. 

Elon^tlon 
per  inoh. 

Snccesaive 

elongation 

por  inch. 

Pepmanent 

set 

Saccessire 

permxiuent 

Bet. 

Remarka. 

Total. 

Per  Bqnare 
incEL 

Ptntndt. 

200 

1,000 

2,000 

4,000 

6,000 

7.000 

8,000 

8,400 

8,600 

8,800 

9,000 

0,200 

0.400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,800 

11,200 

11,600 

12,000 

13,400 

17,580 

Pounds. 
1,000 
5,000 
10,000 
20,  OdO 
30,000 
35.000 
40, 000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,  000 
48,000 
49.000 
50,000 
51,  000 
52,000 
54,000 
56,000 
68,000 

eo.ooo 
ffii,ooo 

87,000 

Inch, 
0. 

.000100 
,000300 
.000550 
. 000900 
.001000 
.001300 
.001350 
.001400 
.001400 
. 001450 
.001500 
.001500 
.001550 
.OOHiOO 
-.001850 
.002450 
. 003750 
.007000 
.008750 
.011600 
.014000 
.016250 

IncK 
0. 

.000100 
.  00021)0 
. 000250 

.000:550 

.  000200 
.  000200 
. 000050 
.  000050 

0. 

.000050 
.000050 

0. 

. 000050 
.  0000.50 
.  000250 
.  OOOWO 
.001300 
.003250 
.001750 
. 002750 
.002500 
. 002250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strenf^ih. 

0. 

0. 

*""**"  ••■••• 

Chneral  summary. 

Tensile  etrenf^th per iqaaape Inoh of orijon&l  section pounds..    87,000 

EI»<9tic  limit  per  sqnare  inch  of  original  section.. do. ..    40,  uoo 

Elongation  per  inch  after  mptnre ijich..    0.  2(M'0 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .  uoKioo 

Kednction  in  diameter  at  point  of  mptnre do...        .  125 

Rednction  in  area  after  rapture,  per  centam  of  original  section • 43.3 

Po»>ition  ofruptare ''.60  from  nrck 

Character  of  broken  earCaoe... ••••.••... ..^ silky 

ELoDiiktiaBofliMhMGttODS • ^...^.09,  "-i^i* 


S.2-INCH   STEEL  B.  L.   BIFLES. 


Marks,  Vf  .m 

Diameter,  ".505. 

Sectional  area,  .20  eqnare  inch. 

Oaaged  length,  "2. 


Omfral  rammorj/. 

irtll  p«r  square  Incti  of  orlElnal  HOtlon 

[jer  Aunare  inch  of  origiiuu  veuliou 

irlncbaDderitTainatalHtloiiinli '.'."'."'.'.'.'.'. 

diaiUDl«r  at  point  of  rapture 

area  afMr  ruptute,  p«r  oenLnm  of  orlglna]  tectlaa  .. 
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N0.38S& 

Diameter,  ''.506. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  incfau 

Snoo«M{y« 

Permanent 
Bel. 

perm.anent 
i»et. 

Remarks. 

TotaL 

Per  8auai% 
inon. 

elongation 
per  inch. 

Fintnds. 

200 

1,000 

2.000 

4,000 

8,000 

7.000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,406 

11,800 

12.200 

12,600 

13.000 

17.800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
48,000 
47.000 
48.000 
49,000 
60,000 
51,000 
52,000 
53,000 
64.000 
65,000 
57,000 
60.000 
61,000 
63,000 
65,000 
86»600 

Inch* 
0. 

.000200 
.000500 
.000850 
.001150 
.001350 
.001450 
.001500 
.001550 
. 001550 
.001600 
.OOltiOO 
.001650 
.001700 
.001700 
.001750 
.001800 
.001000 
.002150 
.003200 
.005900 
.010000 
.012350 
.014750 
.017150 
.010900 

Inch. 
0. 

.000200 
.  000300 
.000350 
. 000300 
.  000200 
.000100 
.000050 
.000050 
0. 
.OOj^SO 

.*  000050 
.000050 

a 

.000050 
.  000050 
.000100 
.000250 
.001050 
.002700 
.004100 
.  00.350 
.002400 
.002400 
. 002750 

Inch, 
0. 
0. 

Ine?u 
0. 

Initial  load. 

Elastic  limit 
Tensile  stren^b. 

.000050 

. 000050 

.000100 

.000050 

General  summary. 


Tonsfle  airenfrth  per  sqnare  inch  of  ori^nal  section 

Elastic  limit  per  sqaare  inch  of  original  section 

Elongation  perhicn  after  rapture 

£IoTi];ation  per  in6h  under  strain  at  elastic  limit 

Bedaction  in  diameter  at  point  of  mptare 

Bednction  in  area  afta  rupture,  per  oentum  of  original  section . 

Position  of  mptnre •• 

Character  of  broken  tnrfaoa 
Ikwfitfaa  of  iBob  moUowi. 


.ponnda 

do. 

inch 

do. 

do. 


86,  500 

52.  000 

0.  2fi00 

.OOIIMIO 

.125 

43.3 

1".15  from  neck 
..eilkv,  serrated 
..-.".■ii4,*  ".28* 
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3.2-INCH    STEEL   B.   L.    EIFLES. 

Ko.  3822. 


Marks,  S^m 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 

Gaaged  length,  2". 


Applied  loads. 

ElOD  cation 
per  Tnoh. 

Snccesalve 

elongation 

per  inch. 

Permanent 
aet. 

SaceeaaiTe 

pt^roiaoent 

aet. 

Bemarlcs. 

TotaL 

Per  square 
inch. 

Pounds, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,800 

10,200 

10,600 

11,000 

11,400 

16,620 

Pounds. 
1,000 
5.000 
10. 000 
20,000 
80,000 
35,000 
40, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
49, 000 
51.000 
53,000 
65,000 
OT.OOO 
88,100 

Inch, 
0. 

.000100 
.000350 
.000600 
.000950 
.001100 
.001360 
.001400 
.001450 
.001500 
.003250 
.005250 
.006750 
.008200 
.010350 
.012500 
.014500 
.016750 

Inch. 
0. 

.000100 
.000350 
.000250 
.000350 
.000150 
.030250 
.000050 
.000050 
.000050 
.001750 
.002000 
.  001550 
.001450 
.002150 
.002150 
.002000 
.002250 

Inch. 
0. 
0. 

Inch. 
0. 

InitiallMd. 
Elastio  limit 
Tonafle  strengtlu 

0. 

0. 

General  summary. 


88.100 

44.000 

0.225 

.001500 


Tenalle atrenicth  per  aqnare  Inch  of  original  aeotlon pounds.. 

ElasticUmlt  per  square  inoh  of  original  aection do... 

Elongation  per  inch  after  rapture inch.. 

EloQjcation  per  inch  under  atrain  at  elaatio  limit do... 

Beduction  in  diameter  at  point  of  rupture : do... 

Eeduction  in  area  after  rupture,  per  centum  of  original  aectioa 

Position  of  rupture ^ .». 1"  from  neck 

Character  of  broken  sarface silky,  aerrated 

Elongfttion  of  inoh  geotioiui  — ••» 'U8^".27* 


.105 
37.1 
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No.  3823. 


Marks,  k  t«  m 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2''. 


Applied  loads. 

Elongation 
per  inch. 

Sacceflsive 

eloiiiiarion 

per  inch. 

Permanent 
set. 

Snocesflive 

pcrnjHuont 

»et. 

Remarks. 

TotaL 

Per  eonare 
in  on. 

Pvundt. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8.  (WO 

8,400 

8,600 

8,800 

9,000 

9,200 

9.4f>0 

9,600 

9,800 

10,200 

10.600 

11,000 

11,  490 

11,800 

17,130 

1,000 
5,000 
10,000 
20,000 
80,000 
36.000 
40,000 
42,000 
43.000 
44,000 

45,  000 

46,  000 
47.000 
48.000 
49,000 
51,  000 
53.  000 
56.000 
57.  000 
69,000 
85,650 

Inth, 

0. 

.000150 
.000450 
.000850 
.001050 
.001300 
.001400 
. 001450 
.001500 
.001500 
. 001550 
.001000 
.  0027N) 
.  003750 
.004750 
. 007250 
.009000 
.011750 
.014000 
.015600 

0. 

.000150 
.  0003i>0 
.  000400 
.  000200 
.00«i2')0 
.000100 
. 000050 
.000050 
0. 
.000050 
.  0000 >0 
.001150 
.001000 
.001000 

.  oo2r.oo 

.001750 
. 002750 
. 0022 JO 
.001600 

Inek. 

a 

0. 

0. 

Initial  load. 

• 

Elastic  limit. 
Tenaile  strength. 

0. 

.000050 

.000050 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orir^inAl  section ponnda..    85.  650 

Elastic  limit  per  sqnare  inch  of  origiual  section do...    46,000 

Elongation  per  inch  after  rupture.. inch..     0.  2500 

Eloneation  per  inch  under  strain  at  elastic  limit - .do...      .0016 

Kfduction  in  diameter  at  point  of  ruptjiro do...        .  125 

Red  action  in  area  after  rupture,  per  centum  of  original  section 43.3 

Position  of  rupture l".28  from  nock 

Character  of  broken  surface silky,  serrated 

ElungatiaBafiiioliMOtioiw "28*,  ".22* 


:*■:^, 
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S.2-INCH   STEEL   B.   L.   BIFLES. 


■a:. 


f?\; 


1^0.  3936. 

Marks,  l^l-S 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Bloncatlon 
perlnoh. 

Snocessive 

eloDgation 

per  inch. 

Permanent 
net. 

Snccessire 

Bemsrka. 

Total. 

Per  squaTe 
inoD. 

permanent 
set. 

Po%md$. 

200 

1,000 

2,000 

4,000 

6,000 

»    7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

0,300 

9,000 

10,000 

10,400 

10,800 

11,200 

16,500 

Pottndt, 
1,000 
6^000 
10,000 
20,000 
80,000 
85^000 
40,000 
42,000 
48,000 
44.000 
4^000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
82,500 

InO^. 
0. 

.000100 
.000250 
.000600 
.000950 
.001200 
.001350 
.001400 
.001450 
.001950 
.005000 
.006850 
.008000 
.010000 
.012250 
.014400 
.016660 

Inch, 
0. 

.000100 
.000150 
.000350 
.000350 
.000250 
.000150 
.000050 
.000060 
.000600 
.003050 
.000850 
.002150 
.002000 
.002*250 
.002150 
.002250 

Inch. 

a 

0. 

Inch. 
0. 

Initial  load. 
Ela«tle  limit 

Tenaile  atacength. 

0. 

.000050 

.000050 

•••..•.••••a 

..>..••••»•• 

'  -.»* 


Qen^ral  $ummary. 

Tenaile  strength  per  aqaare  inch  of  original  section poonds..    82,500 

Elastic  limit  per  soiiare  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rnptare inch..    0.1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Kediiction  in  diameter  at  point  of  rapture do...        .105 

Reduction  in  area  after  rnptare,  per  centum  of  original  section 37.1 

Position  of  mptnre at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  aaotions ,. , ".28^  ".16 
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Ko-  3936. 

Marks,  BT4M 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gkuiged  length,  2'\ 


Applied  loads. 

Elongation 
per  ill  ch. 

Snooemive 

elonsatioD 

perinob. 

Permanent 
set. 

Sncc4^<wive 
pennant-nt 

sot. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 

200 

1,000 

2,000 

4.000 

8,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,400 

9,800 

10.200 

10,600 

11.000 

17.200 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42.000 
43,000 
44.000 
46.000 
47,000 
48,000 
61,000 
63,000 
55,000 
86,000 

Inch, 
0. 

.000100 
. 000300 
.000600 
.001000 
.001150 
.001300 
.OOUOO 
.  002400 
.  0U21K)0 
.  003500 
. 006250 
. 007900 
.01<K350 
.012050 
.013900 

Inch. 
0. 

. 000100 
.  00(»200 
.  000300 
.000400 
.000150 
.000150 
.000100 
.001000 
. 000500 

.000000 

.  0027.»0 
.001650 
.002150 
.  002000 
.  001850 

Inch, 

0. 

0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

a 

Qimeral  tummary. 

Tenaile  strength  x>er  square  iDch  of  original  section ponnds..    86,000 

Elastic  limit  persanare  inch  of  original  section do. ..     42,  000 

'EhnsAtion  per  incn  after  rupture inch..     0.2400 

£l«>D{;atiun  per  inch  uuder  strain  at  elastic  limit do...  .OOUOO 

Ko'iuctioD  in  diameter  at  point  of  rupture do...        .  115 

Ke<lnctionin  area  after  rupture,  per  centum  of  original  section 40.  3 

Position  of  rupture ".00  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ,..., ".33*. 'M5 
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8.2-INCH   STEEL   B.  L.  BIFLES. 


No.  3819. 

Marks,  ?f^5 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied  loada. 

Eloofffttlon 
per  Inch. 

Saooesflive 

elongatdoii 

per  mob. 

Pennanent 
set. 

Saoceuive 

permanent 

set 

Bemarks. 

Total. 

Per  Bonare 
inob. 

Poundt, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

8,200 

9.400 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

17,210 

Pouffwft. 
1,000 
6,000 
10,000 
20.000 
80,000 
86,000 
40,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
60,000 
62,000 
54^000 
60,000 
58,000 
86^050 

Inch. 

0. 

.000060 
.000300 
.000650 
.001000 
.001150 
.001460 
.001500 
.001500 
.001550 
.001600 

..001800 
.002500 
.004250 
.005500 
. 008500 
.011600 
.013250 
.016000 

Inch. 
0. 
.000050 

,000250 
.  000250 
.000450 
.000150 
. 000300 
.000050 
0. 

.000050 
.000050 
. 000200 
.000700 
.  001750 
.001250 
.003000 
.  003000 
.001750 
.002750 

Inch, 
0. 
0. 

IneK 
0. 

Initial  load. 

ElastloHiait. 
Tonafle  strength. 

0. 

.000050 

.000050 

ChnertU  summary. 

Tensile  strength  per  sqxure  inch  of  original  section •«.... pounds..    86,050 

Elasticlimit  per  square  inch  of  originflu  section do —    45,000 

Elongation  per  incn  after  mptnre inch..    0.2250 

Elongation  ver  Inch  under  strain  at  elastic  limit ". do 001600 

Redaction  in  diameter  at  point  of  mptnre do 125 

Bednction  in  area  after  mptore, per  oentum  of  original  section 46.3 

Position  of  mptnre • 1"  from  neck 

Character  of  broken  surface • ^ ..silky 

Elongation  of  InohseotLnui ..••.."•18,  ".82* 
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Marks,  ^5;*5? 

Diameter,  ".505. 

Sectional  area,  .20  square  inoh. 

Gaaged  length,  2". 


No.  3850. 


Applied  loads. 

Elongation 
per  inoh. 

SaocesBive 

elongation 

per  inoh. 

Permanent 

BeL 

Snccewaive 
periiiaucut 

Remarka. 

Total. 

Per  sqnare 
inch. 

Pounds. 

2(J0 

1,000 

2,000 

4,000 

e,  oiK) 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

10. 000 

10,400 

10, 8M 

11,  -iiW 

11,600 

18,460 

Pounds, 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,  COO 
45,000 
46,000 
47,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
82,300 

Ineh, 
0. 

.000100 
. 000250 
.  000600 
.000900 
.001100 
.  001300 
.001400 
.001400 
.001450 
.001500 

.O04r.oo 

.  OOG-IOO 
.  0OT(K>0 
.  009500 
.012000 
.013500 
..016550 
. 018750 

Inek. 

.000100 
.000150 
.000350 
.000300 
. 000200 
.  00(1200 
.000100 
0. 

,000050 
.000050 
.003100 
.001800 
.  001200 

.ooiyoo 

.  002500 
.001500 
, 003050 
.002200 

• 
IncJi, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic?  Umit 
Tensile  strenfi^h. 

0. 

0. 

General  summary. 


Tensile  strenjsrth  persqnare  inch  of  ori^nal  section , pounds. 

Elastic  limit  per  "tqnare  inch  of  original  section do.. 

£loQ>:atinn  per  inch  after  rupture inch. 

£IoQ;:^tion  pi<r  inch  under  strain  at  elastic  limit do. . 

Rt'dnction  in  diameter  at  point  of  rupture do.. 

K^luction  in  area  after  rupture,  per  centnm  of  origiual  section 

PoAitiun  of  rupture at  middle  of  stem 

Character  of  broken  sarfaca silky 

Elongation  of  inch  seoUoaB... ...••.••—«•• ••....••••••«..•..• ^25*,  ".24* 


82,300 
45,  000 
0. 'Ji'>0 
001500 
.135 
46.2 


.•V 
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8.2-INCH    STEEL   B.  L.  BIFLES. 


No.  38^. 

Marks,  15^5 

Diameter,  ''.605. 

Seotional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneatlon 
perlnoh. 

Saccesflive 

elongation 

per  inch. 

PermaneBt 
set. 

Saooessire 

permanent 

set. 

Semarka. 

TolaL 

Peraauare 
inoo. 

Poundt, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

17,210 

Pounds, 
1.000 
6.000 
10, 000 
20,000 
30.000 
86.000 
40,000 
42,000 
43.000 
44.000 
46,000 
46,000 
47,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
80^060 

0. 

.000050 
.000300 
.000550 
.001000 
.001150 
.001460 
.001500 
.001500 
.001550 
.001600 

..001800 
.002500 
.004250 
.005500 
. 008500 
.011500 
.  013260 
.016000 

Inch, 
0. 

.000050 
.  000250 
.000250 
.000450 
.  000150 
.  000300 
.000050 
0. 
.000050 
.000050 
.  000200 
.000700 
. 001750 
.001250 
.  003000 
.  003000 
.001760 
.002760 

Inch. 
0. 

0. 

Inch, 
0. 

Initial  load. 

Elastionntt 
Tensfle  atrength. 

0. 

.000060 

.000050 

General  summary. 

Tensile  streDiitth  per  square  Inob  of  original  section ^....pounds..    86,060 

Elasticlimit  per  sqnare  inch  of  original  section do 45,000 

Elongation  per  incn  after  rapture inch..    0.2250 

Elongation  ]<er  inch  nnder  strain  at  elastic  limit do OOICOO 

Bed uction  in  diameter  at  point  of  rapture do 125 

Redaction  in  area  after  raptore,  per  oontum  of  original  section 46.3 

Position  of  ruptnre l"from  neck 

Character  of  broken  surface • ^ silky 

Elongation  of  inohsaotloiis ".18,  ".82* 
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'So.  3850. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Glaaged  length,  2''. 


Applied  loadB. 

Elongation 
per  Inoh. 

SaocesaiTo 

eloDj^ation 

per  inch. 

Permanent 
Bet. 

Sncoepsive 

peruiauent 

set. 

Bemarka. 

Total 

Per  square 
Inch. 

Povndg. 

2(M) 

1,000 

2,000 

4,000 

6,000 

7,000 

8,100 

8,400 

8,600 

8,800 

8,000 

9,200 

9,400 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

16,460 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.  000 
45.000 
46.000 
47,000 
48,000 
50,000 
62,000 
54,000 
66,000 
68,000 
S2.300 

IndL 
Ol 

.000100 

.000250 
.000600 
.000900 
.001100 
.001300 
.001400 
.001400 
.001450 
.001500 
.004000 
.000400 
.007600 
.009500 
.012000 
. 013500 
..016550 
.018750 

LmK. 
6l 

.000100 
.600150 
.000350 
.  000300 
.000200 
.000200 
.000100 

0. 
.000050 

.  .000050 
. 003100 
.001800 
.  001200 
. OOIUOO 
. 002500 
.001500 
.003050 
.002200 

Inch, 
0. 
0. 

Incfi, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  aummary. 


TsBsQe  strength  per  aqoare  inch  of  original  section « pounds.. 

Elastic  limit  per  square  inch  of  original  section —.•.... do... 

rioD^atlon  per  incn  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

K^iuelion  in  diameter  at  point  of  rupture do... 

Redaction  in  area  after  rupture,  per  centum  of  original  section.. 46.2 

Position  of  mptnre at  middle  of  stem 

Cbsracter  of  broken  sarfocd • silky 

Ek»Dgatia&  of  iBoh  MOtioui .....«« m. ''.25*,  ".24* 


82,  300 
45,  000 
0.  L'4'>0 

ooi:.oo 

.  135 
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3.a-INGH   STEEL   B.   L.   RIFLES. 


No.  386L 

Marks,  htTm 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Oaaged  length,  2!'. 


Applied  loads. 

Elossatlon 
per  inch. 

Sacoemlve 

elongation 

per  Inoh. 

Permanent 
set. 

Sacceaslve 

permanent 

set. 

TotiO. 

PersquAre 
incn. 

POttfMb. 

200 

1,000 

2,000 

<000 

«,000 

7,000 

8,000 

8,400 

8,000 

8,800 

9,000 

9,200 

9,400 

9.000 

9.800 

10.000 

10,200 

10,400 

10,600 

11,000 

11,400 

11,800 

12,200 

12,600 

18,810 

Poundf. 
1,000 
6^000 
10,000 
20,000 
30.000 
85,000 
40,000 
42,000 
43.000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
65,000 
67,000 
69,000 
61,000 
63,000 
91,550 

0. 
.000100 
.000250 
.000600 
.000960 
.  001150 
. 001350 
.001400 
.001460 
.001550 
.001600 
.001600 
.001660 
.001650 
.  001700 
.001700 
.002050 
.004750 
.006600 
.008100 
.009760 
.011500 
.013750 
.015500 

Inok, 
0. 

.000100 
.000150 
.000350 
.000360 
.000200 
.000200 
.000050 
.000050 
.000100 
.000050 

0. 
.000050 

0. 
.000060 

0. 

.000350 
.002700 
.000850 
.002500 
.001650 
.001750 
.002250 
.001750 

0. 
0. 

0. 

Initial  load. 

0. 

0. 

Elastic  limit 

• 
Tensile  strength. 

GweraX  iwtimaryf. 


Tensile  strength  per  square  inch  of  original  section ponnds. 

Elastic  limit  per  sqnare  inch  of  original  section do.. 

Elongation  per  tncn  after  rapture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Beduction  in  diameter  at  point  of  rupture 

Redaction  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  rupture ".65ftom  neck 

Character  of  broken  surfboe ^ silky 

Blongation  of  inoh  Motioiia  ..••••..••••  ^— • ''•ia»".80* 


01, 550 

50,000 

0.2100 

.001700 

.115 
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Ko.  3852. 
Marts,  S?:.^ 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 
Ganged^  length,  2", 


Applied  loAds. 

Elongation 
per  inch. 

Siircesaive 

eloniration 

per  inch. 

SncceRsIve 

Remarks. 

TotaL 

Per  square 
inch. 

Permanent 
act. 

p«rinaD«ut 

84.t. 

Pounds, 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8^000 

8,800 

9,000 

9,200 

9.400 

9.600 

9,800 

10,000 

10,200 

10.400 

10,600 

11.000 

11,400 

11.800 

12,200 

12.800 

18^110 

Poundt. 

1,000 
5,000 
10,  000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63.000 
55,000 
57,000 
59,000 
61,000 
63,000 
90.660 

Inch. 
0. 

.000100 
.  0(KV250 
.  0<Ki5ftO 
.000000 
.001100 
.001300 
. 001350 
.001400 
. 001450 
.001.500 
.001500 
.001550 
.001550 
.001600 
.001600 
.001K60 
.001000 
.  OO.V'iOO 
.  007600 
OOOCiOO 
.011750 
.013000 
.015000 

Inch. 
0. 

.000100 
.000150 
.  000300 
.000350 
. 000200 
.000200 
. 000050 
.  000(150 
.  000050 
.000060 

0. 
.000060 

0. 
.000050 

0. 
.000250 
.002150 
.001500 
.002100 
. 002000 
.002150 
.001250 
.  002000 

Ind^, 
0. 

a 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

0. 

0. 

*•••«•  ■•••■• 

**"*  ••••• 

* 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90,550 

Elastic  limit  per  square  inch  of  original  uection do. ..     50,  000 

Eloniration  per  inch  aft«r  rapture inch..     0.2200 

Elongation  per  inch  under  strain  at  elastic  limit. ^ .....do...  ,001600 

Beilnction  in  diameter  at  point  of  rupture  do...        .  135 

Eednctionin  area  after  rapture,  per  centum  of  original  section 46.  2 

Position  of  ruptnre ".80  from  neck 

Character  of  broken  sorfaoe , silky 

£loiisayoiiofinoh»eotioiM.«MM.« ..—...••••••••••••••.••.•• ••.••.••— ..••••.'Ml, ''.33* 
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d^-IKCH   STEEL   B.   L.   BIFLES. 


No.  3932. 

Marks,  g^ 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Guuged  length,  2". 


Applied  loads. 


ToUd. 

Per  sanATO 
inch. 

Pound*. 

FoundM, 

200 

1,000 

1,000 

fi,000 

2,000 

10,000 

4,0d0 

20,000 

6,000 

30,000 

7,000 

85,000 

8,000 

40.000 

8,400 

42,000 

8,600 

48,000 

8,800 

44,000 

9,000 

45,000 

0/200 

46,000 

9,400 

47,000 

0.600 

48,000 

9.800 

49,000 

10,000 

60,000 

10,200 

61,000 

10,400 

52,000 

10,600 

53,000 

11,000 

55,000 

11.400 

67,000 

11, 800 

59,000 

12,200 

61,000 

12,600 

63.000 

17.980 

89,000 

Elonsatioxi 
permoh. 


IfUih, 

0. 

.000100 
.000300 
.000700 
.001050 
. 001200 
.001450 
.001500 
.001550 
.  001600 
.  OOIGOO 
.  001650 
.061700 
.001750 
.001760 
.001850 
.002050 
.  003200 
.005000 
.007350 
.000850 
.011750 
. 013000 
.015850 


SaooeulTe 

elongation 

perlnch. 


JimJL 
0. 

.000100 
. 000200 
.OOOiUO 
.000360 
.  000150 
.000250 
.000050 
.000050 
.  000050 

0. 

.000050 
.000050 
.000050 

0. 

.000100 
.000200 
.001150 
.001800 
.002350 
.002600 
.001900 
.002150 
.001950 


Permanent 
set. 


Inch. 


0. 
0. 


0. 

"Joooioo" 


SacoeseiTe 

permanent 

Bet. 


Inch. 


0. 


.000100 


Bemarka. 


Inltiklloftd. 


Elastic  limit. 


Tensile  strengtli. 


Qmeral  summary. 

Tensile  Rtrenja^h  per  square  incb  of  orififinal  section ponnda..    89,900 

Elasticllmit  per  square  inch  of  original  section... do...    50,000 

Elongation  per  inoii  after  rapture inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit .....•• .do...  .001850 

Kedactionin  diameter  at  point  of  raptare • • do...        .125 

Kt^dnctioninareaaftermptnre,  per  centum  of  original  section 43.3 

Position  of  mptore .••..••••••......•.••. ...".66  from  neck 

Character  of  broken  anrfisce •••••..• •••••••••.• ....•• aUky 

Elongatioiiofinoh8eotions...«...,,...«.MMMM...«M...«M«««.M..M««...««...».«.»«...«.M*ja^".84* 
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No.  3816. 

Marks,  ?,^' 

Diameter,  '^505• 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Slontratlon 

Saccessive 

elaiigatioD 

per  inch. 

Ponnanent 
•et. 

Snooenftive 
pertiianent 

Bemarka. 

TotaL 

Per  snnare 
iDck. 

perTnch. 

Poundt, 

200 

1.000 

2,000 

4,000 

0,000    . 

8,000 

9.200 

9.400 

9,600 

9,800 

10.000 

10.200 

10,400 

10,600 

11,000 

11,400 

11,800 

12,200 

12,600 

18,920 

Pounds. 
1,000 
5,000 
10,060 
20,000 
30,000 
40,000 
40,000 
47,000 
48,000 
49,000 
90,000 
51,000 
52,000 
53,000 
55,000 
57,000 
59,000 
61,000 
08,000 
94,600 

Inch, 
0. 

.000050 
. OU025O 
.00a360 
.001000 
.001350 
.001550 
.001550 
.001600 
.001650 
.001750 
.001950 
.  002600 
.003700 
.005900 
.007650 
.000900 
.011550 
.013400 

Inch. 
0. 
.000050 

.  000200 
.000400 
.000350 
.000350 
.000200 
0. 

.000050 
. 000050 
.  000100 
. 000200 
.  000650 
.001100 
.  002200 
.001750 
.002250 
.001650 
.  001850 

Inch, 

a 

0. 

Inch. 
0. 

Initial  load. 

Elaatlc  limit. 
Tensile  strength. 

f 

0. 
.000060 

.000060 

General  evmmary, 

TenaOe  stren^cth  per  square  inch  of  original  section • pounds..    94, 600 

Elastic  limit  per  square  ineh  of  original  section do...    50,000 

Elonsi^iktion  per  inch  after  rapture. iuch..    0.2500 

Elongation  per  ineh  under  strain  at  elastic  limit do. ..  .001750 

Kediietion  in  diameter  at  point  of  rapture do...        .  135 

Redaction  in  area  after  rapturoi  per  oentnm  of  original  section 46.2 

Position  of  rupture ''.90  from  neck 

Character  of  broken  surface  .••.•..•••..... silky,  trace  of  graimlation 

Songationof  inch  sections ......m..... .....".Sl'i'MO 

H.  Ex.  165 3 


V^-: 


K 

8.3-INCH   STEEL   B.   L.   BIFLE8. 

No.  8940. 


t'-x 


Marks,  5?  1*5 
Diameter,  ''.606. 

Sectional  area,  .20  square  inoh. 
Oanged  length,  2". 


■'K 


w 


Applied  loads. 


Total. 

Per  square 
Inoh. 

Pounds. 

F<nMdt. 

200 

1,000 

1,000 

6,000 

2,000 

10,000 

4,000 

20,000 

6,000 

80,000 

7,000 

35,000 

8,000 

40.000 

8,400 

42,000 

8.600 

43,000 

8,800 

44,000 

9,000 

45,000 

9.200 

46,000 

9,400 

47,000 

9.800 

49,000 

10, 200 

61,000 

10,600 

68,000 

11,000 

55,000 

11,400 

67,000 

16,680 

83»460 

EloneaUon 
per  inoh. 


Inch. 

0. 

.000150 
.000450 
.000950 
.001300 
.001500 
.001650 
.001700 
.001700 
.001800 
.002050 
.004050 
. 005550 
.  008000 
.011050 
.012250 
.014550 
.016900 


SneoeBsive 

elongation 

per  inch. 


Inch. 
0. 

.000150 
.000300 
.  000500 
.000350 
.000200 
.000150 
.000050 
0. 
.000100 
.000250 
. 002000 
.001500 
.002450 
.003050 
.001200 
.002300 
.002350 


Permanent 

set 


Ineh. 

0. 
0. 


0. 
0. 


Snooessire 
permanent 
set.   « 


Inch. 
0. 


Bemarka. 


IniUalload. 


ElasUo  limit 


Tensile  atrenffth. 


General  iumtiiary. 


Tensile  stren^h  per  square  inoh  of  original  section 

ElaHtio  limit  per  sauare  inoh  of  original  section 

EloDj^atioo  per  incn  after  rupture 

Klon  gation  per  inch  under  strain  at  elastic  limit 

licduction  in  diameter  at  point  of  ruptnre , 

Kcdiiction  in  area  after  rupture,  {Mr  oentum  of  original  section 

Position  of  ruptnre 

Character  of  broken  surface 

Elongation  of  inoh  Motioiia a..^. 


.pounds. 
....  .do.. 
....inch. 
.....do.. 
.....do.. 


83,460 

44,000 

0.2500 

.001800 

.1250 

43.3 

1"  from  neck 

silky 

...-".17,".88* 
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No.  3034. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


Applied  loads. 

Elongation 
per  mob. 

Succesgive 

PArmAnAnt 

Sncccsaive 

ToteL 

Per  squAre 
inolu 

elongation 
per  inch. 

aet. 

permanent 

RomArkfl. 

JPmtndM. 
200 
1,000 
S,000 
4.000 
6,000 
7.000 
8»000 
8,400 
8,600 

8,  aw 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12.000 

Poundi. 

1,000 
6.000 
10.000 
20,000 
30.000 
85.000 
40,000 
42,000 
43,000 
44,  000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,  000 
62,000 
64,000 
66,000 
58,000 
60,000 
00.060 

IndL 

0. 

.000100 
.000250 
.000650 
.001050 
.001250 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.  001700 
.002600 
.004250 
.006360 
.008100 
.009900 
.011750 
.013100 

Inch, 
0. 

.000100 
.0001.50 
. 000400 
.000400 

.  000200 

.000100 

. OOOOjO 
. 000050 
0. 
.000050 

a 

.  000050 
.000150 
.001100 
.001650 
.002100 
.001750 
.001800 
.001850 
.001350 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

0. 

0. 

18,010 

' 

Oeneral  summary. 

Tenidle  strength  per  square  inch  of  original  section ponnds..    00,050 

Elastic  limit  per  sqaareinch  of  original  section ...— do...     47,  uOO 

Elongation  per  inch  after  ruptare inch..    0.  iiooo 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001550 

£«(Iuction  in  diameter  at  point  of  rupture , <lo...        .115 

Bednctioninareaafterruptiire,i>er  centum  of  original  section 40.  3 

Position  of  mptnre 1".00  from  neck 

ChM^acterof  broken  snrfaoe silky 

Wimgatioa  of  indh  aeotJona •• ...•.«•••• .«• ''.27*,  ".13 


-.  ■  f. 


8.2-INCH  STEEL   B.  L.  BIFLES* 


Ko.  3970. 


Marks,  ??75 

Diameter,  ^'.506. 

Sectional  area,  .20  square  inch. 

Oaaged  length,  2", 


Applind  loads. 

Eloneatloii 
per  mob. 

Saoooaalre 

elongation 

perlnoh. 

Permanent 
aet. 

SaooeaaiTO 

permaoent 

aet. 

TotaL 

PerMoaxe 
InoiL 

Powndt, 

200 

1,000 

,2,000 

4,600 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,400 

9,800 

10,200 

10,600 

11,000 

16,880 

Poundi. 
1,000 
6,000 
10,000 
20.000 
80,000 
86.000 
40.000 
42,000 
48,000 
44,000 
45,000 
47,000 
48,000 
51,000 
68,000 
56,000 
84,160 

Ineh. 
0. 

.000100 
.000300 
.000650 
.001000 
.001160 
.001400 
.001450 
.002600 
.003200 
.006500 
.007400 
.000600 
.011500 
.013500 
.016350 

Ineh. 
0. 

.000100 
.000200 
.000250 
.000450 
.000150 
.000250 
.000050 
.001050 
.000700 
.002800 
.001900 
.002100 
.002000 
.002000 
.001850 

Inch. 
0. 
0. 

Jim*. 
0. 

Initial  load. 
BlaatloUmii 

Tensile  strength. 

0. 

0. 

Oeneral  Bumfnary. 


Tensile  strength  per  square  inch  of  orldnal  seoUon pounds. 

Blaetlo  llxDitpereqaare  inch  of  original  section do.. 

Elongation  per  incn  after  rupture inch. 

Elongation  perlnoh  under  strain  at  elsAtic  limit do. . 

Keduction  of  diameter  at  poiiit  of  rapture do.. 

Ketluotion  in  area  after  mptore,  per  oentom  of  original  section 

Position  of  rupture ".60  from  neck 

Charaoter  of  broken  sorfiwe ailky,  serrated ;  granolar  in  part  at  the  oiroamferenoe 

Elongation  of  inch  sections ^ ".12;  ".81* 


84,150 

42.000 

0.2150 

.001450 

.105 

37.1 


^?. 
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No.  3971. 

Marks,  b'S'm 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2''. 


Applied  loads. 

Elongation 
per  inch. 

Sncceasive 

elongfttion 

per  inch. 

Permanent 
set. 

SaoeesRlTe 

permanent 
set 

BemarkB. 

TotaL 

Per  eqaare 
incn. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8,400 

8,000 

8,800 

9.000 

9,400 

9,800 

10,200 

10,600 

11.000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
47,000 
49.000 
61,000 
53,000 
65.000 

Inch. 
0. 

.000100 
.  00O350 
.  OOU600 
.000900 
,001050 
.001250 
.001400 
.001600 
.003500 
.004250 
.00C5OO 
.  008250 
.010250 
.012500 
.014350 

Inch, 
0. 

.000100 
.  000250 
.  000250 
.  000:i00 
.000150 
. 000200 
.000150 
. 000200 
.001900 
. 000750 
.  002250 
.  001750 
.  0020(>0 
.  002250 
.001850 

Inek, 
0. 
0. 

Inch, 

Initial  load. 

• 
Elastic  limit 

Tensile  strength. 

0. 

0. 

16,810             84^050    1 

1 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section poands..    84,050 

Klastie  limit  per  sonare  inch  of  original  section do...    42.000 

Elongation  per  inon  after  rupture •. incli..    0. 1950 

Elongation  per  inch  under  strain  at  elastic  Umit do...  .001100 

KetJuctionin  diameter  at  point  of  rupture do...        .  105 

Beduction  in  area  after  rapture,  per  centum  of  original  section 37. 1 

Position  of  mpture ".60  from  nock 

Character  of  broken  snrfMe silky ;  serrated ;  granular  in  part  at  circumfereuce 

Elongation  of  inch  SMtions •••••...• • ''.27',  "d2 


-A 


f  ' 


32.-INOH   STEEL   B.    L.   EIPLES, 


No.  3972. 

Marks,  ^^'^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elon^Uon 
per  inch. 

Baocessive 

elongation 

per  inch. 

Permanent 

set. 

Saccessive 

pomianent 

set. 

JftemarkA. 

Total. 

Per  Booare 
inon. 

PoUTUlf. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

16,J90 

PimndM. 
1,000 
5,000 
10,000 
20.000 
30.000 
35,000 
40,000 
42,000 
43,000 
44.000 

45.  000 

46.  000 
48,000 
50,000 
52,000 
54.000 
56,000 
80,950 

Inch. 
0. 

.  000100 
.000350 
.000000 
.  001000 
.001150 
.001400 
.  001450 
.  001500 
.  002400 
.005350 
.007250 
.  009600 
.011900 
.014000 
. 016400 
.019000 

liicK. 
0. 

.000100 
.000250 
. 000250 
.000400 
.000150 
.000250 
.000050 
. 000050 
.  000fK)0 
.002950 
.001900 
. 002350 
. 002300 
.  002100 
. 002400 
. 002600 

ine/L 
0. 

0. 

0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

Gen&ral  summary. 

Tensile  strength  per  sqnare  inch  of  oricinal  section pounds..    80,950 

Elastic  limit  per  sqnare  inch  of  original  section do...    43,000 

Elongation  pur  incli  after  ruptoxe inch..    0.2400 

ElongatioLi  per  inch  uuderatrain  at  elastic  limit do...  .001500 

Redaction  in  diameter  at  point  of  rapture do...        .115 

Kcduction  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  rupture I'MO  from  neck 

Character  of  broken  surface silky ;  serrated 

Elongation  of  inch  sections ".18,  ".80* 
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ITo.  397& 

Marks,  5?7  J 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elongation, 
per  inch. 

SnooessiTe 

elon>;ation 

per  inch. 

Permanent 
seU 

Sncfieiwive 
permanent 

Semarka. 

ToteL 

Per  square 
incn. 

Powndt. 
200 
1,000 
2,000 

4.000 

0,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

0,400 

9,800 

10,200 

10,600 

11,000 

Pound*. 

1,000 
5,000 
10,  000 
20,  000 
80,000 
35,000 
40,000 
42,000 
43.000 
44. 000 
45,000 
47,000 
49,0C0 
51,  000 
63,000 
56,000 
80,100 

Inch, 
0. 

.000100 
.000400 
.000650 
.  001000 
.001200 
.001400 
.0OU5O 
.  005i<50 
.007100 
. 008000 
.0102->0 
.  012600 
.014850 
.017400 
.020250 

Inch, 
0. 

.000100 
.  0(W300 
. 000250 
.  0(^0350 
.  Ol'OJOO 
.  0^^0200 
.  000050 
. 004400 
.001250 

.  ooeooo 

. 002250 
.  002-250 
.  002350 
.  002550 
.002tt50 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elafltic  limit 

Tensile  strength. 

.000050 

.000050 

.000150 

.000100 

18.020 

Oeneral  summary^ 


Tensile  strength  per  square  inch  of  original  section pounds. 

EhRtic  limit  per  square  inch  of  original  section do  . 

Eloniration  per  inch  aft4^r  rupture ....inch. 

EiuriL;atiou  ptT  inch  under  strain  at  ei:<stio  limit du.. 

Ke^iuction  iD  diameter  at  point  of  ruptnro do.. 

Bed  action  in  area  after  rapture,  per  centum  of  original  section 43.  3 

Poititiua  of  rupture I"  from  nccic 

Character  of  broken  surface. • ailky 


80,100 

42,  000 

0.  21..0 

.001450 

.125 


Elongation  of  inch  seotiiMil.. 


.".33*   ".la 


*•    "" 


l>: 


►V 


I  -»»- 


3.2-INCH    STEEL   B.   L.    BIFL££L 

No.  3933. 


Marks,  f^ 

Diameter,  ''.605. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  "2. 


Applied  loads. 

Blonffation 
per  inch. 

SucoeMire 

eloncation 

per  Inch. 

Permanent 
set. 

Saceessive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqaare 
inon. 

Poundt. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

17,370 

Potmdt. 
1,000 
6,000 
10,000 
20,000 
80.000 
85,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64,000 
66.000 
58,000 
00,000 
86^860 

Ineh, 
0. 

.000100 
.000250 
.000650 
.000950 
.001100 
.001250 
.001350 
.001400 
.001400 
.001450 
.001500 
.001500 
.002250 
.002900 
.004900 
.007400 
.009600 
.011760 
.018600 
.015600 

Ineh. 
0. 

.000100 
.000150 
.000300 
.000400 
.000150 
.000150 
.000100 
.000050 

0. 

.000050 
.000050 

0. 

.000750 
.000650 
.002000 
.002500 
.002100 
.002250 
.001860 
.001900 

Ineh. 
0. 
0. 

Inch. 
0. 

IniUalload. 

Elastic  limit. 
Tensile  streni^ 

: 000050 

.000050 

.000050 

0. 

• 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    86,850 

Elasticlimit  per  square  inch  of  originalsection do...    47,000 

Elongation  per  incn  after  mptnre inch..    0.2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  indiameter  at  point  of  rupture do...        .085 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.7 

Position  of  rapture ''.60  from  neck 

Character  of  broken  sorfaoe,  granoUr,  radiating  firom  a  dull  spot  in  the  circomference ;  opened  cracks 

in  sarfiaoe  of  stem. 
Elongatimofiiiohaeotlont.... • •....•.« «....  ''.28*  ".12 


i 

'V. 
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Ko.  3845. 

Harks,  bt?^ 

Diameter,  ^^5a5. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

ElonKation 
per  inch. 

Sncoeaaive 

elongation 

per  inch. 

Permanent 
•et. 

Sacceesive 

permanent 

eet. 

Semarkt. 

TotaL 

PerMOAre 
inoA. 

Pewtdt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

0,000 

0,200 

0.400 

0,600 

10.000 

10,400 

10,800 

11,200 

11,600 

16^980 

Powndt, 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
40  000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,0<»0 
48,000 
50.000 
52,000 
64,000 
56,000 
68,000 
84,900 

Ineh. 
0. 

.000100 
.000300 
.000550 
.001000 
.001160 
.001300 
.001350 
.001400 
.001450 
.001500 
.  002250 
.003400 
.005000 
.007150 
.000260 
.011350 
.013350 
.016600 

Inch. 
0. 

.000100 
.  000200 
.000250 
.000450 
. 000150 
.000150 
.000050 
. 000050 
.  000050 
.  000050 
.  000750 
.001150 
.001600 
.002150 
.002100 
.002100 
.002000 
.002250 

Ineh. 
0. 
0. 

Inch. 
0. 

InitialloAd. 

Elaatio  limit. 
Tensile  strength. 

0. 

.000050 

.000050 

-^       General  eummary, 

Teostle  strengtb  per  square  inch  of  original  eection ponnds..    84,000 

Elastic  limit  per  sqaare  inch  of  originarsectioB do  ...    45.0O0 

Elongation  per  inch  afterniptare inch..    0.2500 

Elongation  per  ineh  under  strain  at  elastic  limit do...  .001500 

Bednetlon  in  diameter  at  iK>int  of  mptare do...       .  155 

Rednetionin  area  after  mptnre,  per  centum  of  original  section 51.9 

Position  of  rapture I"  from  neck 

Charaoteroi  broken  snrCaoe , silky 

Ekagatten  of  inoh  ■octtoM  ,•— •...••• '^37^".^3 


'-<    ''"  •  -  ■  • 

.if 


t    -.■  ' 


5- 4tj' !."'-•' 


"■'-a:-' 


i'**  -  -*■.  ■  •* 


-•^'<.  -. 


^L-..    * —  •      * 


i 


^:.r. 


V-  '^  - 
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8.2-INCH   STEEL   B.   L.    RIFLES. 


ISO.  3033. 


Marks,  f^ 

Diameter,  '^606. 

Sectional  area,  .20  square  inch. 

OaDged  length,  *'2. 


Applied  loads. 

Blon«itioii 
perinoh. 

Succe«8iTe 

eloncAtion 

per  Inch. 

P^manent 
set 

Saficeuiye 

pennanent 

set. 

BraitrkB. 

TotaL 

Per  sqnare 
inon. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9.400 

0,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

17,370 

Pounda, 
1.000 
5,000 
10,000 
20,000 
80.000 
85,000 
40,000 
42,000 
48.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52.000 
64,000 
56,000 
58,000 
60,000 
86,860 

JntfA. 
0. 

.000100 
.0002M 
.000650 
.000950 
.001100 
.001250 
.001350 
.001400 
.001400 
.001450 
.001500 
.001500 
.002250 
.002900 
.004900 
.007400 
.009600 
.011760 
.013600 
.015500 

Inch. 
0. 

.000100 
.000150 
.000300 
.000400 
.000150 
.000150 
.000100 
.000050 

0. 

.000050 
.000050 

0. 

.000750 
.000650 
.002000 
.002500 
.002100 
.002250 
.001860 
.001900 

Inch. 
0. 
0. 

Jneh. 
0. 

Tnitialioad. 

Elastio  limit 
Tensilo  stren^tlL 

.000050 

.000050 

.000050 

0. 

• 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section ...ponnds..    86.850 

Elastio  limit  per  BQuare  inch  of  originalsection do...    47,000 

Elongation  per  inon  after  raptnre inch..    0.2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  indiameter  at  point  of  rupture do...        .085 

Seduction  in  area  after  rnptnre,  per  centnm  of  original  section 80.7 

Position  of  rapture ".60  from  neck 

Character  of  broken  snrfaoe,  granular,  radiating  £rom  a  dull  spot  in  the  ciroumferenoe ;  opened  cracks 

in  surface  of  stem. 
SloBgatioBofinohMotioiui...................... «^...... «....  ".28*  ".12 
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Marks,  5t?J 

Diameter,  ^^506. 

Sectional  area,  .20  square  inch. 

Ghftuged  length,  2". 


Applied  loads. 

Elongation 
per  inoh. 

Saooeesive 

elongation 

per  iiioh. 

Permanent 
set 

SnccessiTe 

permanent 

•et. 

Semarki. 

TotdL 

inon. 

Founds. 
200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9.400 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

16,980 

Pofinds. 

1,000 
B.000 
10,000 
20.000 
30,000 
35,000 
40  000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,0^ 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
84,900 

Inch. 
0. 

.000100 
.  000300 
.000550 
.001000 
.001160 
.001300 
.001350 
.001400 
.001450 
.001500 
.  00J250 
.003400 
.005000 
.007160 
.009260 
.011350 
.013350 
.016600 

• 

Ineh, 

a 

.000100 
.  000200 
.000250 
.000450 
.000150 
.000150 
.000050 
. 000050 
.000050 
.000050 
.000750 
.001150 
.001600 
.002150 
.002100 
.002100 
.002000 
.002250 

Inch. 
0. 
0. 

IndL 
0. 

InitialloAd. 

Elastio  limit 
Tensile  strength. 

0. 

.000050 

.000050 

^       General  eummary. 

Tensile  atren^li  per  aqnmre  inoli  of  orlf^nal  teotion ponnds..    84,900 

Elasticlimit per  eanare inch  of  originalsection do 45.000 

Elongation  per  inch  after  ruptnre • .....inch..    0.  2500 

Elongation  per  inoh  nnder  strain  at  elastic  Umit do...  .OUk'>00 

Redaction  in  diameter  at  point  of  rapture do...        .  155 

Redootion  in  area  after  ruptare,  per  centnm  of  originalsection 51.9 

Position  of  mptare I"  from  neck 

Characterof  broken  sorfiMe oilky 

SloBg»tion«f  iaokMett0B6..M. • ".37*,  ".13 
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Ko.  3937. 

Mark8,"5S° 

Diameter,  '^506. 

Sectional  area,  .20  square  Indu 

Gauged  length,  2". 


Applied  load!. 

Elongfttion 
peTinoh. 

Snoccasire 

eloDgation 

per  inch. 

Permanent 
set. 

^accesAiye 

permaaent 

set. 

Bemarks. 

TotaL 

Perioiure 
inen. 

Po%tnd9. 
200 
1,000 
2,000 
6,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14.600 
14,800 
15,000 
16,200 
16.400 
15,800 
16,200 
16,600 
17,000 
17,400 
26,420 

Pound*. 

1.000 
6,000 
10,000 
80.000 
60,  000 
60,000 
70,000 
71,000 
72,000" 
73,000 
74,000 
76,000 
76,000 
77,000 
7»,000 
81,000 
8B.0O0 
85.000 
87,000 
182,100 

JiMft. 

0. 
.000100 

. 000350 
.001100 
.001760 
.002100 
.002450 
.002560 
.002600 
.002650 
. 002750 
.002900 
.003100 
.003400 
.  004050 
. 004950 
.006050 
.007400 
.008450 

Inch, 
0. 

.000100 
. 000250 
. 000750 
.000650 
. 000350 
. 000350 
.000100 
. 000050 
.  000050 
.000100 
.000150 
.  000200 
. 000300 
.  000050 
.000000 
.001100 
.001350 
.001050 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Slastio  limit 
Tensilo  strength. 

0. 

. 000051 

.000050 

General  summary, 

Tenflfle  strenjrlb  per  square  Inch  of  orif;lnnl  Rection ponnds..  1.^2, 100 

Elastic  limit  por  sanare  inch  of  originaT section do. ..     74,  OOO 

Elongation  per  incu  after  ruptnre..... iiu  h..    0. 14i)0 

£lono;ation  per  inch  nnder»tiain  at  elastic  limit do...  .0027')0 

deduction  in  diameter  at  point  of  rupture do.. .        .Q>5 

Redaction  in  area  after  rapture,  per  centum  of  ori^^inal  section 30.  7 

Position  of  rupture ".80  from  nr^rk 

Character  of  broken  surface. m«« ••...• •■•..... granular;  silky  contrr 

£lon^tio&«iifiii«liMoUo]|t..« ••••••••••^^••••••••••••« • ^ ".20*,  ".08 
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No.  3819. 
Marks, »» 1^0 

Diameter,  ''.605. 

Sectional  area,  .20  square  Inclu 

Gauged  length,  2". 


Applied  loads. 

Eloiiji;atiou 
per  inch* 

Snccessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

let. 

Bern  arks. 

Total 

PerMnare 
inon. 

Pwtnd9. 
200 
1,000 
2,000 
6,000 
10.000 
12,000 
14,000 
14,200 
14.400 
14,600 
14.800 
16,000 
15,200 
15,400 
15,800 
16,200 
16.600 
17,000 
17. 400 
25,880 

Pfiundt. 
1,000 

6,000 
10,000 
80,000 
60,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
79,000 
81,000 
83,000 
85,000 
87,000 
120,800 

.OOClOO 
.000250 
.000950 
.001650 
.001950 
.002400 
.002450 
.002500 
.002600 
.002650 
. 002900 
. 003050 
.003500 
.004500 
.005700 
.  007500 
.008850 
.009960 

Inch, 
0. 

.000100 
.000150 
.  000700 
.000700 
. 000300 
.  000450 
.000050 
. 000050 
. 000100 
.000050 
.000250 
.000150 
.000450 
.001000 
.001200 
.001800 
.001350 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strenf^.h. 

0. 
0. 

■ 

General  iummary. 


Tensile  strength  per  square  ineli  of  original  seotion : pounds. 

Elastic  limit  per  sooare  inch  of  original  seotion do.. 

£lonj;ation  per  inch  after  mptare inch. 

Elongation  per  inch  under  strain  atelaatio  limit do.. 

Bediictioo  in  diameter  at  point  of  rupture do.. 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 34.0 

Position  of  rupture ".80  from  neck 

Character  of  oroken  surfiioe .....•.•••..•.•••.•• silky,  40  per  cent.;  granular,  60  per  cent. 

XifiDgaaonof  liM2&feotioiis..........«.«....«M.«.».«— M....... .....^09,  ".20* 


129,  300 
74,  000 
0. 1450 

. 0O2C5O 
.095 
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No.  3878. 

Marks,  ^^S^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'\ 


Appliedloftds. 

Blon  (ration 
per  incli. 

Snccessive 

Permanont 

Bet. 

Snc^seaaive 

permanent 

set. 

Kemarks. 

TotaL 

Per  Baaar« 
incn. 

elou^atioD 
per  iucb. 

FoundM. 

200 

1,000 

2,000 

6,000 

10,000 

12.  000 

14, 000 

14,200 

14,400 

14,800 

15.  000 
15,200 
15.400 
15,600 
15,800 
16, 000 

16.  400 
16.800 

17.  200 
17.600 
18.000 
37,280 

Pounds, 

1,000 
6,000 
10,000 
80, 000 
50,000 
60,000 
70,  000 
71,000 
72.000 
74,000 
75, 000 
76,000 
77,000 

78,  000 

79,  000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 

136,400 

Inch. 
0. 

.000100 
.  000300 
.001050 
.001700 
. 002050 
.  002400 
.002450 
.  002500 
.  002550 
.  002600 
. 002700 
. 002^00 
.  0o3o00 
. 003250 
.003550 
.  004300 
.  005200 
.  0O63U0 
.007350 
.008650 

Inch, 
0. 

.000100 
.  01KI2O0 
. 000750 
. 00OG5O 
.  000350 
.  000350 
.  0000.50 
.  OOOU50 
. 000050 
. 000050 
.00:)100 
.000100 
. 000200 
. 000250 
. 000300 
.000750 
. 000000 
.001100 
.  001050 
.001300 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. ' 

ElaeUo  Ifmll 
Tensile  strenc^h. 

.000050 
.000050 

.000060 
0. 

1 

General  summary. 

Tensile  streufctb  per  eqaareinch  of  original  section ......m pounds..  136,400 

Elaatio  limit  per  square  inch  of  original  section  ...^ .do...    77,000 

Elongation  per  ioch  aft<'r  rupture inch..    0. 1400 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002800 

Rt^dnction  in  diameter  at  poiut  of  mpture do...        .005 

Bt'dnction  in  area  after  rupture,  per  centum  of  original  seotlon 23.9 

Position  of  rupture ".75  from  neck 

Character  of  broken  snrfleMe. ...••••••>.•..••••••••••••••. ..•—•-.••••-■Kranular;  dulleccoutrio  spo* 

BlongatUa  ot  i&oli  iMtiou......  •—•.••.•••••.•• ^ ".0^  ".20t 


3.2-INCH   STEEL  B    L.  BIFLBa 


ir1  area,  20  sqaare  inch, 
d  length,  2". 


idlMdL 

wL 

"■=•" 

BaaukM. 

"ar"  - 

rffi 

•srr 

t.ooo 

70:000 

71,000 

toISSo 

Jw*. 

OOIOM 

ooioso 

oon» 
ootsoo 

DOHBO 

000750 
0O7T00 

000000 

0. 

«. 

IneK 
0. 

S\»m  Umit  (.ppr«i. 
TMuUsitmucO. 

ooozM 

OOUTOO 

DD03M 

0O08M 
000300 

000200 

OOOISO 

ooosso 

HllOO 

ooiuo 

D. 
.000600 

.000500 

Otnerol  tvmmarji. 


mViS 


ue*  after  rnptme,  per  ceatiua  ot  OTlgiiiiJ  mcUoii... 


".OS  from  nrck 

...iniBnltTi  lUkj  Feotsr 
..., •'.vt,';i)f 
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3.8-nirCH  STEEL  B.  L.  BIFLES. 

Specific  Gbavity  and  Habdness  op  Tubes  and  Jackets. 


Nam- 

berof 

rifle. 

Marka  od  speoimen. 

Speciflo 
gravity. 

Hardness. 

51 

SSRs,  T    BRjK 

7. 8f.39 

17.26 

56 

32  R«,  T    B  Rs  M 

7.  KS^S 

16.00 

66 

32R^T    IJUjM 

7.  8f>o8 

1&58 

68 

32  R«  T     B  Kj  M 

7. 8644 

16.82 

75 

31  R,5  T    R  Rj  M 

32  Rs,  J    Ra  M 

7.  h:>40 

15.36 

51 

7.  8J16 

19.29 

56 

32  Rj4;  J      R3  M 

7.8470 

16.81 

61 

32  R(ii  J     R3  jS. 

7.8465 

17.81 

68 

32  R^  J    R3  M 

7.8457 

17.81 

71 

32  R,,  J    ligM 

7. 8u24 

18.98 

TABULATION  OF  SPECIMENS  FROM  3.2-INCH  B.  L.  STEEL  RIFLES, 


No.  of 
teat. 


Position  in  gun. 


3»66 


3939 
3941 
3884 
3835 
31^ 
3943 
38S6 
3822 
3823 
3935 
3936 
3849 
3850 
3851 
3^2 
3J*32 
3815 

3940 

39r^ 

3970 

3971 
3972 
3973 
3933 

3845 
3625 

8937 


TnbeNo.54. 
Tube  No.  55. 


Tube  No.  66.. 
, .. .do ......... 


I • «  ■  uo  ■««•••■■■ 
w •  > uo  •«•*  •  •••< 

do ■ 

Tube  No.  57.., 

—  do 

Tube  No.  60.. 

. .  do 

Tube  No.  64.. 

,...do 

. . . . do  ........ 

do 

Tube  No.  66. . 
do 


Tube  No.  68. 
Tube  No.  69. 
Tube  No.  70. 


do 

. . . .  do ........ 

...do 

TnbeNo.71.. 


Location 
of  speci- 
mens. 


Middle.. 
...do .... 


...do 
...do 
...do 
...do 
...do 
...do 


Tnbe  No.  78. 
Gas  check . . 


m  m  m  m  U  V    •••«•••»' 
a  •  «  •  ^E\F    ■«■■•••«! 

GaseheokNo. 

12. 
Gas  check  No. 
51. 

do 

Gas  check  No. 
0. 


.do 
.do 
.do 
.do 
.do 
.do 
do 
do 
.do 
.do 
.do 


.do . 
.do  , 
.do. 

.do , 
.do . 
.do , 
.do . 

.do. 
.do 

.do 

.do 

do 

.do 

.do 
.do 


Elastic 

limit  per 

square 

inch. 


Poundr. 
49.000 
47,000 


42,000 
•40.  OUO 
45,  000 
45.  000 
4D,000 

45.  000 
62,  000 
44.000 

46,  000 
43,000 

42,  000 
45,  000 
45, 000 
60,  000 
50,000 
60,000 
50,000 

44.000 
47,000 
42,000 

42,000 

43,  000 
42.  000 
47,000 

45,000 
73,000 

74,000 
78,  000 
74, 000 

80,000 

77,000 
70. 000 


Tensile 
strength 

per 
square 

inch. 


Ex.  165- 


Pmtnds. 

86,800 
90,600 


81,050 

77,  100 
80. 550 
81.050 
87.900 
86.700 
86,500 
83, 100 
85.  6.')0 
b2,  500 
88,  000 
86,050 
82,  300 
91,550 
90.550 
89,900 
94,000 

83,450 
90,050 
84,150 

84.050 
80,  950 
80.  100 
86,850 

84,900 
130,  850 

132, 100 
133,  850 
129,300 

139,900 

136,  400 
129,050 


•  Belovr. 


Elonga- 
tion. 


Per  et. 
21.0 
20.0 


3SiO 
25.0 
24.0 
23.5 
20.0 
24.0 
26.0 
22,5 
26.0 
19.0 
24.0 
22.5 
24.5 
21.0 
22.  0 
2:{.0 
25.0 

2S.0 

20.0 
21.5 

19.5 
24.0 
24.5 
20.0 

25.0 
14.5 

14.0 
14.5 
14.0 

18.5 

14.0 
14.5 


Con- 
traction 
of  area. 


Peret. 
46.2 
30.7 


43.3 

40.3 

40.3 

40. 

43. 

43. 

43. 

37. 

43.3 

37.1 

40.3 

43.3 

4H.2 

40.3 

46.2 

43.3 

46.2 


3 
3 
3 
3 
1 


43.3 
40.3 
37.1 

37.1 

40.3 
43.3 
30.7 

51.9 

30.7 

30.7 
30.7 
34.0 

20.5 

23.9 
27.4 


Appearance  of  fracture. 


Silky. 

Granular,  60  per  C5ent. ; 
silky  serrate,  40  per 
cent. 
Silky. 

Do. 
Silky  serrated. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Silky,  trace  of  granula- 
tion. 

Do. 

Do. 
Silk  y  serrated  and  gran- 

ular. 

Do. 
Silky  serrated. 

Do. 
Granulation  radiati  ng 

from  dull  spot. 
Silky. 
Granular,  55  per  ct-^nt. ; 

Hilky,  45  ]»er  cent. 
Gr;inuliir,  silky  center. 
Granular,  silky  spot. 
Silky,  40  percent.;  gran- 
ular, 60  percent. 
Gi'auular,  with  dull  spot. 

Do. 

Granular,  silky  center. 


tv 


3.6-INCH   B.  L.  RIFLES. 

3.6-nf  CH  B.  L.  BIFIB. 

Sfeouoens  fbom  Kry  fima. 
No.  3818. 


Marks,  ••^^if  * 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loadB. 

SlonswtioD 
per  mob. 

Snccettlye 

eloDgation 

per  inch. 

PermMient 
set. 

SacceesiTe 

permanent 

set*. 

Kemarks. 

TotaL 

PerMtiare 
inon. 

Poundi. 

200 

1,000 

2.500 

7,560 

10. 000 

12,100 

12,200 

12,400 

12,000 

12.800 

13,200 

13,600 

14,000 

14,400 

20,620 

Powndt. 
1,000 
6.000 
10,000 
80,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70.000 
72,000 
103,100 

Inch. 
0. 

.000100 
.000300 
.000900 
.001700 
.005760 
.006500 
.007400 
.008400 
.009200 
. 010900 
.012300 
.014300 
.015850 

Inch. 
0. 

.000100 
.000200 
.OOOOTK) 
.000800 
.004050 
.000750 
.000900 
. 001000 
.000800 
.  001700 
.001400 
.  002000 
.001550 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.  003500 

.003500 

.'.'.'.'.[..',... 

Tensile  strength. 

General  eummary. 

Tensile  ttrengthpersqiiareinohof  original  section ponnds..  103,100 

Xlongatlon  per  inch  afber  mptnre'. iucli . .      0. 235 

Bedaotlon  in  diameter  at  point  of  ruptare do  ...       .125 

Reduction  in  area  after  rapture,  per  coutuni  of  original  section 43-3 

Position  of  roptare ".85  from  nock 

Character  of  DTokensTirfaoe iinr,  silky 

Elongation  of  inch  sections 'M5,  ".32* 


8-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


n 


8-mCH   STEEL   B.   L.   BIFLES. 
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Ko.  891. 

Marks,  1^^^ 

Length,  5''. 

Diameter,  r'.0092. 

Sectional  area,  .80  sqnare  inch. 

Gaaged  length,  3^^ 


Applied  loads. 

CompreB- 

sioo  per 

incu. 

Sncceftsivo 

PeriDAnent 
set. 

Snpcp88ive 

ToUl. 

Per  square 
inch. 

coni  proo- 

sion  per 

iucD. 

permiuu'Ut 
set. 

KiMuarks. 

Pound*. 
800 
4,000 
8,000 
12,000 
16.  000 
20.000 
24.000 
28,  (KK) 
31,200 
3*^000 
82,800 
33,600 
34.400 
35,200 
36.800 
38,400 
40.000 
68.780 

Pounds. 

1,000 
5,000 
10,000 
16,000 
20.000 
25,000 
30,000 
85,000 
39,000 

40.  000 

41,  000 
42,000 
43,000 
44,000 
46, 000 
48.000 
50,000 
85.975 

Inch. 
0. 

. 000100 
.  000267 
. 000400 
.  000567 
. 000767 
. 000900 
. 001100 
. 001267 
.  002600 
.  0044^J0 
. 005000 
.  0O.'>967 
. 006600 
. 008233 
.  009933 
.011833 

Inch. 
0. 

.000100 
. 000167 
.000133 
.000107 
.00"200 
.000133 
. 000200 
.000167 
.001333 
.00  800 
. 000600 
.  0009(37 
. 000033 
.001033- 
.001700 
. 001900 

Inch. 
0. 

'Inch. 
0. 

Initial  load. 

0. 

Elantic  limit. 

.001367 

.001367 

Ultimate  8tr<>nirth. 

^ 

Failed  by  triple  flexure. 


8-INCH  STEEL  B.   L.   BIFLES. 
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Fo.888. 

Marks,  |V,^ 

Length,  6". 

Diameter,  1".0092. 

8eclioual  area,  .80  square  iucb. 

Ganged  length,  3". 


Applied  loada. 

Compre«- 

sion  per 

inch. 

Supoeasive 

compres- 

aioii  uor 

inch. 

Permsinent 

8Ut. 

Successive 

Remarks. 

Tot.L      r"i„X" 

pt'iiuaru'Dt 

I'uunds. 
800 
4,000 
8.000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38,400 
38.200 
40,000 
41,600 
43,  200 
44,800 
46,400 
48.000 
76,250 

FouTuJt. 
1,  00<) 
5,000 
10.000 
15,  OuO 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
52,000 
54,000 
56.000 
58,000 
60.000 
95, 310 

Inch. 
0. 

.000133 
.  000267 
.  000400 
.  OOit.%7 
.000733 
.000900 
.001067 
.001233 
.001367 
.001433 
.001600 
. 003767 
.004600 
.005100 
. 006433 
.008<»00 
.000400 
.011033 
.015167 

Inch. 
0. 

.000133 
.000134 
.000133 
.000167 
.00OHJ6 
.000167 
.000167 
.000166 
.000134 
.0^30066 
.  000167 
.002167 
.000*<33 
. 000500 
. 001333 
.001567 
.001400 
.001633 
.004134 

Inch. 
0. 

Inch. 
0. 

luiiial  load. 
Elastic  limit. 
Ultimate  atrcngtli. 

. 000033 

.  000033 

.  000007 

.000034 

Failed  by  triple  flexure. 


8-INCn   STEEL   B.   L.   RIFUiS. 
No.  892. 


,  .80  sqaare  inc]]. 

1,3". 


■ 

Cmnpm- 
lion  per 

Si.„S 

R«mmrki. 

0. 

.000100 

!  000400 
.O00S33 
.000«W7 
.00OR33 

^OO  187 

loo  5U0 

'.ooieer 
'.mm 

.000000 

Jnt*. 

:  000100 
ioooioT 

.000133 

loooisT 
iwois; 

!  000100 

Intk. 

0. 

JwA. 

InlUil load. 
Blutlc  limit. 

0- 

» 

8-INCH    STEEL    B.    L.    RIFLES. 
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No.  4259. 

Marks,  j^ix'm 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 

Gauged,  length  3''. 


Applied  loads. 

£loDgat'on 
per  inch. 

Sncceasive 

eloncaiion 

per  iuch. 

Permanent 
set. 

SncreRBire 

Kemarks. 

Total. 

Per  sqnare 
inch. 

permanent 
set. 

Pounds. 

250 
1,260 
2.500 
5.000 
7,500 
10, 000 
11.000 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,500 
16.  OOO 
15,500 
16.000 
16.500 
23,670 

Pounds. 
1,000 
5.  000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,  000 
49.000 
60,000 
51,000 
62,  000 
53,000 
54,000 
65.  000 
56,000 
58.  000 
60.000 
62,010 
64,  000 
66,000 
94,680 

Inch.. 
0. 

.000100 

.  000.100 

.000000 
. 000033 
.  001267 
.001433 
.001433 
.001467 

.ooir.oo 

.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.  008700 
. 0092G7 
. 009933 
.011600 
.013233 
.015000 
.017233 
019000 

Inch. 
0. 

.000100 

.  000.00 

.000:^00 
.  000333 

.ooo3:}4 

.000168 
0. 

.  000034 

.  0iK)li33 
. 000067 

.00110:53 

.  000(J33 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  luad. 

\ 

0. 

0. 

i ........ 

. 000034 

\ 

.00i'0.;3 
.000033 
.  0060t)7 
.  000567 

.  OO'iGiJti 

.ooi()«;7 

.00  J  633 
.001707 
. 0O2233 
.001767 

Klostic  limit. 

TcD«ile  strength. 



General  summajy. 

Tensile  strt^ngth  per  square  inch  of  original  section ponnds..    94,680 

Elaatic  limit  per  sqaare  inch  of  orif^inal  section ilo...    53,000 

Elongation  per  inch  after  ruptnre inch..      .  2100 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do...        .  134 

Kednction  in  area  after  nipttire,  per  centum  of  original  section 41.0 

Position  of  rupture .-. 1"  60  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'MO/ .34,*  MO 
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»,.„ 

ki. 

Itii(Ul  load. 

Klastit  limit 

nUin,....,re 

Kth. 

I 


10-INCH  WIRE-WOUND  RIFLE. 


SPECIMENS  FROM  TUBE,  JACKET,  AND  HOOPS. 
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No.  3968. 
Marks,  ly^fi^ 

Diameter,  ".564, 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4!'. 


Applied  loads. 

Elongation 
per  inch. 

SucoeMWe 

Permanent 
set. 

SucceMive 

ptTtiiaDeot 

net. 

Kemarka. 

TotaL 

Per  square 
Inon. 

eloiitratiou 
per  iacb. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9,000 

»,  2H0 

9,500 

9,750 

10,  UOO 

10,  250 

10,  boo 

10,750 

11,000 

11.500 

12,  000 
12,500 

13,  000 
13,500 

14,  000 
14.500 
15,000 
15.500 
16,000 

16,  .'lOO 

17,  000 
17.500 
18,000 
18-  5fH) 
19,000 
1»,  500 
*>0  000 

I*ound». 

1,  OOO 

6,  OOO 

10,000 

20,  000 
30,000 

35,  OOO 

36,  OOO 

37,  000 

38,  000 

39,000 

40.000 

41,000 

42,  000 

43,000 

44,  OOO 

46,000 

48,000 

60,000 

52,000 

64,000 

66,000 

58,000 

60,000 

62,000 

64,000 

66.000 

68,000 

70,  too 

72,000 

74,000 

76,000 

78.  000 

80.000 

Inch. 
0. 

.000050 

.000225 

.000675 

.001025 

.001225 

.001250 

.001275 

.001300 

.001425 

.001525 

.001650 

.002200 

.002875 

. 003525 

.004675 

.006250 

. 008175 

.010000 

. 012000 

.014250 

.01f>-375 

.018700 

.021125 

.023900 

. 027000 

. 030250 

.  0334.50 

.03*000 

.  0425 

.0475 

.  0538 

.06.V) 

.0750 

.0925 

Inch. 
0. 

.000050 
.00<li75 
.  IH)0450 
. 000350 
.OOiJi'iK) 
. 000025 
.  00()<i50 
.  0W025 
.000125 
.000100 
.000125 
. OOOjSO 
. 000075 
. 000650 
.001150 
.001575 
.001925 
.001S25 
. 002000 
. 002250 
.002125 
. 002325 
.  002425 
. 002775 
.003100 
. 003250 

.  oo:ri()0 

. 004550 

.0015 

.0050 

.  0063 

.0112 

.0100 

.0175 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Rlaatic  limit. 

.000050 

.  000050 

.000175 

.000125 

1 

1 

•*•* 1 --... 

1 

1 

, 

«■•  •«*••• 

•••••••••*■  " 

20;  500                 82,  000 
21,000                 84,000 
91   420                  8fi.  680 

Tensile  airength. 

I 

1 

General  summary. 

Tenaile  strengtb  per  square  inch  of  original  Ruction .  ponuds,.    86,680 

Slastic limit  per  aqnare inch  of  original  section do...    38,  ooo 

Elongatioxi  per  inch  after  mptore inch.       .2050 

Bongatioxft  per  inch  ander  strain  at  elitRtic  limit do...  .001300 

Bedaciion  in  diameter  at  point  of  rupture do...       .154 

K«^acti(iii  in  area  after  mptore,  per  centum  of  original  Hcction  47.  2 

I'uMtion  of  rapture —  — I"  Ironi  d»m  k 

Character  of  broken  sorfaee - silky 

£loD«ation  of  inch  eectioni ".13,  ".14,  ".20,  ".36* 


10-lNCH    WIRE-WOUND    RIFLE. 
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No.  3960. 

Marks,  «bT.  V 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 


Applied  loads. 

EloofratloD 
per  incli. 

Snceesflive 

Permanent 
set. 

SacceAsivo 

permanent 

sot. 

1 
Remarks. 

ToUL 

Persqaate 
ineh. 

eloozation 
per  inch. 

Poxtndt. 

2o0 

1.250 

2,500 

5.000 

7.500 

8,750 

9,000 

9,260 

9,600 

9,750 

10,000 

10,250 

10,500 

10,750 

II.OUO 

11,250 

11,500 

12,000 

12,600 

13,000 

13.500 

14,000 

14.500 

15,000 

15,500 

10.000 

16.500 

17.000 

17,600 

18,000 

IS.  500 

19.000 

10,500 

20.000 

20,500 

20,510 

Poundt. 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
36.000 
37.000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50.000 
52,000 
54.000 
56,000 
58,000 
60.000 
63,000 
64,000 
66,000 
68,000 
70,000 
i2,«00 
74.000 
76,000 
70,000 
80,000 
82.000 
82,040 

Inch, 
0. 

.000125 

.000300 

.000675 

.001000 

.001200 

.001250 

.001275 

.001300 

.001425 

.001550 

.  002675 

.003500 

.  004325 

.005176 

.005925 

.000950 

.008675 

.011000 

k 013125 

.015500 

.017500 

.020000 

.022750 

.025750 

.028700 

.032500 

.036500 

.041250 

.046875 

.053250 

.0650 

.0750 

.0025      . 

.1325 

.1560 

Inch. 
0. 

.000125 
.000175 
.000375 
.000326 
.000210 
.000050 
. 000025 
.000025 
.000125 
.000125 
.001125 
.00OH25 
. 000825 

.ooos.so 

.000750 

.001025 

.001725 

. 002325 

.002126 

.002375 

.002000 

. 002500 

.002750 

.003000 

.002950 

.0038i)0 

.004000 

.004750 

.005625 

.006375 

.011750 

.0100 

.0175 

.0400 

.0225 

Inch 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 

0. 

.  000275 

.000275 

^.,,.... ... 



.,.,,..,.,,, 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orlffinal  section poands..    82,040 

Blastic  limit  per  sqoare  Inch  of  orlgiDal  section do...    38,000 

E  onfEstion per  inon  afterruptare im-h..      .2225 

EloDgatton  per  Ineb  nnder  strain  at  elastic  limit do...  .001300 

KedaetioQ  Sn  diameter  at  point  of  mpture do...        .164 

Kedaction  in  area  after  raptorei  per  oentiun  of  original  section 40.  7 

Position  of  mptnre 2". 40  from  nock 

Cbaraeter  of  broken  surface sHUv 

Kkngstion  of  inch  sections ".14,  ".33,  ".30%  ".12 

H.  Ex.  165 5 


10-INCH  WIRE-WOUND  BIFLE. 


No.  3062. 


•  6^ 


Marks,  g^^-^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

(jraaged  length,  Ai'. 


Ap)>lied  loAdik 

Blonfi^on 
per  inch. 

• 

Saccessire 

elongation 

per  inch. 

Permanent 
set. 

SncceenfTe 

permanent 

•ot. 

Bemarks. 

Total 

Per  Muare 
inch. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

9,000 

9.250 

9,500 

9.750 

•  10,000 

10,250 

10.500 

10,750 

11,000 

U.250 

11,500 

11.760 

12.000 

12,250 

12,600 

13.000 

13,500 

14.000 

14,500 

15,000 

15,500 

16,000 

16,600 

17,000 

17.560 

18,000 

18,500 

19.000 

19.500 

20,000 

20,500 

21,000 

21,480 

1,000 
5.000 
10,000 
20.000 
30,000 
35,000 
86,000 
87.000 
88.000 
39.000 
40,000 
41,000  ' 
43,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
60,000 
62,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,920 

0. 

.060125 
.000300 
.000706 
.001025 
.001200 
.001225 
.00»2.-W 
.001275 
.001300 
.001350 
.001400 
.001450 
.001500 
.  001525 
.001550 
.001700 
.006126 
.007626 
.008250 
.009126 
.011000 
.012926 
. 016175 
.017126 
.019626 
. 022175 
t 024750 
.027625 
.630650. 
.034000 
.038500 
.043D00 
.048626 
.0550 
.0650 
.0760 
.6076 
.1476 

/ncft. 
0. 

.000125 

.000175 

.000400 

.000325 

.000175 

.000025 

.000025 

.000025 

.000025 

.000050 

.000050 

.000O.M) 

.000050 

.000025 

.000025 

.000150 

.003425 

.002500 

.000626 

.000875 

.001875 

.001025 

.002250 

.001950 

.002500 

.002550 

.002575 

.002875 

.003025 

.003350 

.004500 

.004500 

.005625 

.006375 

.0100 

.0100 

.0225 

.0500 

JncA. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  lituit 

• 

Tennile  strength. 

0. 

* 

, 

.000025 

.000025 

General  «umiMary. 

Tensfle  strength  per  sqaare  Inohof  original  section ponnds..    86.920 

Elastio  Umit  per  saaare  inch  of  orlginalsection do —    45.000 

Sknixatiea per  incn  after  mptare inch..      .2025 

Slongation  per  inch  under  strain  at  elastic  limit do...  .001  Ti.so 

llp<i  notion  in  diameter  at  point  of  rupture f do...        .174 

Ked  net  ion  in  arpa  after  rupture,  per  centum  of  original  Hcction 52.2 

Position  of  rupture 1"  from  nerk 

Cliaraeter  of  brokon  surface silky 

of  iiMh  leoUooa -•- ".40*,  ".18,  ".13,  ".10 


1 


m 


>* 


'  1 


10-INCH    WIRE-WOUND   RIFLE. 
No.  3961. 


•  I 


Marks,  i'^i"'^ 

Diameter,  ".564. 

Soctional  ate^,  .25  square  inch. 

(jjiuged  leiigth,  4". 


Applied  loads. 

Elongation 
perinch. 

Sacceaaive 

eloDgatioQ 

per  inob. 

Perniaoent 
aet. 

Sacceaalve 

permanent 

aet. 

Remarka. 

Total. 

Persauare 
inch. 

Poundi. 

250 

1.250 

2.500 

5,000 

7,000 

8.760 

9.000 

JD,250 

9,500 

9,750 

10,000 

10,260 

P<nind*. 
1,000 
6.000 
Ij.OOO 
20,000 
30,000 
86,000 
36.000 
37.000 
38.000 
39.000 
40.000 
41.000 
42.000 
48,000 
44,000 
46,000 
46,000 
48.000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
84^640 

Inch, 
0. 

.000126 
.000276 
.000676 
.001026 
'     .001250 
.001276 
.001300 
.001425 
.001500 
.001700 
.001900 
.002250 
.002800 
.003626 
.004100 
.004750 
.006626 
.008600 
.010626 
.012600 
.014500 
.016700 
.019200 
. 021750 
.024626 
.027760 
.031260 
.035000 
.039126 
.043750 
.0500 
.0576 
.0676 
.0800 
.1060 
.1500 

Inch. 
0. 

.000125 
.000160 
.000400 
.000360 
.000226 
.000025 
.000026 
.000125 
.000076 
.000200 
.000200 
.000360 
.000550 
.000826 
.000476 
.000650 
^001876 
.  001875 
.002125 
.  001876 
.002000 
.002200 
.002600 
.002650 
.002875 
.003126 
.003500 
.003750 
.004125 
.004625 
.006250 
.0075 
.0100 
.0125 
.0250 
.0640 

IneK 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElAftiie  llmitL 

.000025 

.000026 

Tenaile  strength. 

.000850 

.000325 

;    10,500 

10,760 

,11,000 
11,250 
11.500 
12,000 
12.500 
13,000 
18,600 
14.000 
14,500 
16.000 
15.500 
16,000 
10.500 
17,000 
17.  500 
18,000 
18,500 
19,000 
19.600 
20,000 
20,500 
21,000 
21,160 

• *" • "*  •••••• 
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General  eummary. 

Tensile  atreogth  per  sqaare  inch  of  original  section pounds..    84,640 

Elaaticlimit  per  soaare  Inch  of  originu  aectlon do...    37,0u0 

Elongation  perincn  after  rupture inch..      .1925 

Elon^ration  perinch  under  strain  at  elastic  limit du.. .  .001300 

Reduction  in  diameter  at  point  of  rupture         do...        .154 

Keductiou  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".50  from  neck 

Ciiaracter  of  broken  aurfkce • sil 

Elongation  of  inch  aeotiona ".37*,  ".16,  ".13.  ".] 


I 


lO-INCH   WIRE-WOUND  BIFLK 


•  6^ 


ITo.  3962. 


Marks,  ^•^«'' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gaoged  length,  4". 


Applied  loads. 

EIoD|(fttioii 
per  iuch. 

> 

SoooeesiTe 

elongation 

per  inch. 

Pennanent 
set. 

SooceMlve 

permanent 

set. 

Kemarks. 

Total 

Per  square 
ineii. 

Pound*. 

250 

1,260 

2,500 

5.000 

7,500 

8.760 

9,000 

9,250 

9,500 

9,750 

•  10,000 

10,250 

10.500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13.0tK) 

13,500 

14,000 

14,500 

15,000 

16,500 

16.000 

16,500 

17,000 

n.jsoo 

18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,480 

P9und$, 
1.000 
5,000 
10,000 
20.000 
30,000 
35,000 
86,000 
87,000 
88.000 
89.000 
40,000 
41,000  ' 
42.000 
43,000 
44,000 
'  45,000 
46,000 
47,  000 
48,000 
49,000 
60,000 
62,000 
54.000 
56,000 
58.000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,920 

0. 

.000125 
.000300 
.000700 
.001026 
.001200 
.001225 
.00»250 
.001275 
.001300 
.001350 
.001400 
.001450 
.001500 
.001525 
.001550 
.001700 
.005126 
.007626 
.008250 
.009126 
.011000 
.012926 
.  016175 
.017126 
.019626 
.  022175 
^024750 
.027625 
.030650. 
.034000 
.038500 
.04^000 
.048625 
.0660 
.0660 
.0760 
.0976 
.1476 

Jneft. 
0. 

.000125 

.000175 

.000400 

.000325 

.000175 

.000025 

,000025 

.000025 

.000025 

.000050 

.000050 

.000050 

.000050 

.000025 

.000026 

.000150 

.003425 

.0OS»50O 

.000626 

.000875 

.001875 

.001925 

.002250 

.001950 

,002500 

.002550 

.002575 

.002876 

.003025 

.003350 

.004500 

.004500 

.005625 

.006375 

.0100 

.0100 

.0226 

.0500 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elantic  liiDit 

• 

Tensile  strength. 

0. 

« 

.000025 

.000026 

General  summary. 

Tensile  steenfrtli  per  square  inch  of  original  section ponnds..    86,020 

Slaatio  Hmxt  per  sonare  inch  of  originalseotion do 45.000 

SloBgation per  incn  after  rupture inch..      .2025 

BUmgation  per  inch  under  strain  at  elastic  limit do. . .  .001550 

K«'(1nctionin  diameter  at  point  of  rupture f do...       .  174 

Reduction  in  area  after  rupture,  per  centum  of  original  Hection 62.2 

Position  of  rupture 1"  from  neck 

Character  of  hrokon  surface silky 

Slongationof  iaeh  aeotloDS .*. ".40*,  'M8,  ".13,  ".10 


r^ 


10-INCH   WIRE-WOUND   EIFLE. 


63 


No.  3958. 
Marks,  ^«3^K  T 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4". 


Applied  loads. 

Elonnpitioii 
per  mob. 

SacoeMlye 

elongation 

per  incb. 

Permanent 
Bet 

SucoeBfiive 

permanent 

set. 

Bemarka. 

Total. 

Per  sooare 
inon. 

Poundi. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

9,000 

9,280 

8,500 

9,750 

10.000 

10.-250 

10,500 

10,750 

ll,01>0 

11.500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15.500 

16,000 

16.500 

17.000 

17,500 

18.  Ot)0 
18,500 
19,000 

19,  500 
20.000 
20,500 
21,000 
21.420 

Pound*. 
1,000 
5,000 
10,000 
20,  000 
80,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,  000 
46,000 
48,000 
60,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,  000 
72,000 
74,000 
76,  000 
78.000 
80,000 
82,000 
84,000 
85,680 

Inch. 
0. 
.000050 

.000225 
.     .000675 
.001025 
.001225 
.001250 
. 001275 
. 001300 
.001426 
.001525 
.001650 
.002200 
.002875 
.  003525 
.004675 
.006250 
. 008175 
.010000 
. 012000 
.014250 
.01B375 
.018700 
.021125 
.023900 
.  027000 
.030250 
.033450 
.  038000 
.0425 
.0475 
.0538 
.0650 
.0750 
.0925 

Inch. 
0. 
.000050 

.000175 
.  000450 
. 000350 
. 00U2U0 
. 000025 
. 000050 
. 000025 
.000126 
.000100 
.000125 
.000550 
.000075 
.000650 
.001150 
.001575 
.001925 
.001825 
. 002000 
. 002250 
.002125 
.002325 
.  002425 
.  002775 
.003100 
. 003250 
. 003200 
.  004550 
.  0045 
.0050 
.  0063 
.0112 
.0100 
.0176 

IneK 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

Tensile  strengtb. 

.000050 

.  000050 

.  000175 

.000125 

•  >. . 

I 

"•■•■■•••••• 

Qen^al  summary. 

Tensile  atrengtb  per  sqaare  incb  of  original  section -.  pounds..    85,680 

Elastic  limit  per  Boaare  inob  of  originaTsection do...    38,ooo 

Elongation  per  inch  after  roptare inch .       .  2050 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Rednotion  in  diameter  at  point  of  ropture do...       .  154 

B^aetion  in  area  after  rapture,  per  centam  of  original  Bcction  47.  2 

I'O'ition  of  raptoze - 1"  frum  n« «  k 

Character  of  broken  sarfaoe aUIcv 

Elonisatioii  of  inch  sections 'M3,  ".14,  ".  20,  ".36* 


10-INCH   WIRE-WOUND    EIFLE. 


r.5 


Ko.  3900. 

Marks,  "bT.V 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  4''. 


Applie<l  loads. 

Elongation 
per  inch. 

Saoeesslve 

elonsatioQ 

per  inch. 

Permanent 
set. 

SncoeAiiire 

1 
Remarks 

Toial. 

Peraqaate 
inob. 

permanent 
seU 

Pounds. 

250 

1,250 

2.500 

5,000 

7.500 

8,750 

9.000 

9.260 

9.600 

9,750 

10,000 

10,250 

10,500 

10.750 

II.OUO 

11,250 

11,500 

12,000 

12,500 

13,000 

13.500 

14,000 

14,500 

15.000 

15,500 

16.000 

16,500 

17.000 

17,600 

18,000 

18,500 

19.000 

19,500 

20.000 

20,500 

20,610 

PortfuU, 

1,000 
5.000 
10,000 
20,000 
80,000 
35,000 
86.000 
87,000 
3^,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
48.000 
50,000 
52,000 
54,000 
66,000 
58,000 
00,000 
62.000 
64.000 
06,000 
68.000 
70,000 
72,«00 
74.000 
76,000 
7i»,000 
80,000 
82.000 
82.040 

0: 

.000126 

.000300 

.000675 

.001000 

.001200 

.001250 

.001275 

.001300 

.001426 

.001560 

.002676 

.003500 

.00+325 

.005176 

.006925 

.00G050 

.008675 

.011000 

.013125 

.015500 

.017500 

.020000 

.022750 

.025750 

.028700 

.032500 

.036500 

.041250 

.016875 

.053260 

.0650 

.0750 

.0925      . 

.1325 

.1660 

Inch, 
0. 

.000125 
.000175 
.000375 
.000826 
.000200 
.000050 
.000025 
.000026 
.000126 
.000125 
.001125 
.000825 
.000825 
.OOOS.'iO 
.000750 
.001025 
.001725 
.002325 
.002125 
.002375 
.002000 
.002500 
.002750 
.003000 
.  002S»50 

.ooasiKi 

.004000 

.004750 

.005626 

.006375 

.011750 

.0100 

.0175 

.0400 

.0225 

Inch 
0. 

Inch. 
0, 

Initial  load. 

« 

• 

ElasUc  limit. 

• 

0. 

.  000275 

.000275 

^..•...... . 

•••■•••■••«■ 

Tensile  strength. 

General  summary. 

Tensile  sirencrth  per  square  inch  of  oriffioal  section pounds..    82.040 

Elaatic  limit  per  square  inch  of  original  section do...    38,000 

B  ongation  per  incn  afterruptare inoh..      .2225 

Elongation  per  inoh  under  strain  at  elastic  limit do. . .  .  001300 

Bedaot&oa  in  diameter  at  point  of  rapture do...       .164 

Kedaotion  in  area  after  mptare^  per  centiun  of  original  section  49. 7 

Position  of  rapture .2".40  from  nock 

Cbaraoter  of  oroken  snrfaee silkv 

Elongation  of  inch  sections 'M4,  ".33,  ".30%  ".12 

H.  Ex.  166 5 


*   I 


?.' .  ^ 


I 
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10-INCH    WIRE-WOUKD   RIFLE. 
No.  3961. 


Marks,  i\?^i^'^ 

Diameter,  ''.564. 

Soctional  atea,  .25  square  inch. 

Giiuged  leiigtb,  4". 


Applied  IomU. 


Total. 


Poundt. 
250 
1,250 
2.500 
5,000 
7,000 
8.760 
0.000 
J).  250 
9.500 
9.760 
10,000 
10,250 
10,500 
10,760 
ll.tlOO 
11,250 
11,500 
12,000 
12. 500 
13,000 
13.500 
14,000 
14,500 
16.000 
15.500 
10,000 
10,500 
17,000 
17.  500 
18,000 
18, 500 
10,000 
19.600 
2<),000 
20,500 
21,000 
21,160 


Per  MiiAre 
incn. 


Pound*. 
1,000 
6,000 
JaOOO 
20,000 
30,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
48,000 
60,000 
62,000 
64.000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68»000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,640 


Elongation 
per  inch. 


Inch, 
0. 

.000126 
.000276 
.000675 
.001025 
.001250 
.001276 
.001300 
.001426 
.001500 
.001700 
.001900 
.002250 
.002800 
.003626 
.004100 
.004750 
.006626 
.008600 
.010625 
.012500 
.014500 
.016700 
.019200 
.  021750 
.024626 
.027750 
.031260 
.035000 
.039126 
.043750 
.0500 
.0575 
.0676 
.0800 
.1060 
.1500 


SacceMive 

elongation 

per  inch. 


Inch. 
0. 

.000126 
.000150 
.000400 
.000350 
.000226 
.000025 
.000026 
.000125 
.000075 
.000200 
.000200 
.000350 
.000550 
.000826 
.000476 
.000650 
^001876 
.  001875 
.002125 
.001876 
.002000 
.002200 
.002600 
.002550 
.002875 
.003125 
.003500 
.003750 
.004125 
.  004625 
.006250 
.0075 
.0100 
.0125 
.0260 
.0640 


Permanent 
set. 


Inch. 


0. 
0. 


000026 


000350 


Saocessive 

permanent 

set. 


Inch. 


0. 


000025 


Remarks. 


Initial  load. 


Ebstic  limit 


000325 


Tensile  strength. 


5^ 


K 


?- 


/ 


General  summary. 


Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  sqaare  inch  of  originu  section 

Elongation  ]>er  inch  after  rupture 

Elonjration  per  inch  under  strain  at  elastic  limit 

Kcduction  in  diameter  at  point  of  rupture         

Keduction  in  area  after  rupture,  per  centum  of  original  section. 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inoh  sections 


....pounds..    84,640 

do...     37,000 

inch..      .1025 

du...  .001300 

do...        .154 

,_,^ ^y^  2 

".50  from  neck 

silky 

.".37*.  ".15,  ".13.  ".O 


Ik.- 


6^ 


iVuiKto. 

!0!00D 
30,000 

|E 

«:ooo 

IE 

s= 

aS 
ss 
as 

68,000 

»:ooo 

ato«o 
M.O0O 
W.CO0 

n.ooo 

70,000 
TiOOO 
74.000 
70.000 
7H000 
80.000 
ffl.OOO 

Inch. 

OMIKi 
000300 
D«0J«O 

001200 

DOlilM 
0«1«0 

oosiaa 

OOBIM 

016175 

0]002{ 
012I7J 

OMMO 

031000 
038600 
W3000 
04W2S 
OSfiO 

««u 

OBTE 
1*75 

•iTR 

.... 

Remirki. 

s.ooo 

T.SOO 
8,760 
S,«00 

■,MN> 
•  790 

■  io.m 

RTM 

iImo 

aisso 
3,  wo 

t'.m 

10.  GO* 

7,00* 

siooo 

M.OOO 

at,  600 

IntH. 

000175 
000326 

ooonj 

0004)23 

ouooai 

OWKiJO 

0OOO.W 

000*2* 

0O087i 
0OS2SO 

0030M 
004500 

0OB375 
0500 

o/"" 

inch. 

InUl.1  lo«4 
Tennilo  alrentiUi. 

0, 

.000025 

,000025 

— 



General  (iinimarj. 


Tmaile  stnnnli  per  ■qnare  taieh  of  •rla 
ElaMio  nmit  pel  •qoBre  Inob  of  orlgliiBl 

ElonKMloa  per  tDch  >fl«r  rnplare 

Rkmguton  per  Insh  nnder  alrnin  at  nli* 


CfakncCcr  of  brokvD 


ff[RE-WOUND  KIFLB. 

No.  3913. 


...do...  .M1S50 


,".(lli,".0T,".W.".28- 


►  f..J"-*-  ^    • 


70 


J 


xt  :  >  • 


I 


•*       / 


V 


I    .• 


■  'r '., 


:f. 


t.^ 


10-INCH   WIKE-WODND  BIFLE. 
No.  3965. 


■Marks,  Jjy.§T 
Diameter  ".564   . 
Sectional  area,  .25  square  inch. 
Gauged  lepgth  4f\ 


Applied  loads. 

Elnngatlon 
per  inch. 

Sucoeasivo 

eloDKation 

per  inch. 

Permanent 
set.   ' 

SucceaaiTe 

poriuanent 

set. 

Heniarka. 

Total. 

Persqaare 
ineb. 

Poundt, 
250 
1,250 
2,500 
6,000 
7,600 
8,750 
10,000 
10,250 
10,600 
10.750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12.500 
18,000 
13.600 
14,000   ' 
14,500 
16,000 
16,500 
16^000 
16,600 
17,000 
17,600 
18.000 
18,500 
19,000 
19.500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,070 

y<tundt. 
1,000 
6,000 
10,000 
20,000 
>    80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
52,000 
54.000 
66.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
88^280 

Inch, 
0. 

.000160 
.000360 
.000725 
.001025 
.001225 
.000875 
.001400 
.001425 
.001476 
.001526 
.001560 
.001576 
.001675 
.004250 
.005600 
.006750 
.008275 
.010125 
.  011950 
.  018775 
.015950 
.  018250 
.020300 
.022875 
.025600 
.028375 
.031875 
.036500 
.039500 
.044000 
.049625 
.0550 
.0675 
.0800 
.1076 
.1825 

Inch, 

0. 

.000150 
.000200 
.000376 
.000300 

■  .000200 
.000150 
.000025 
.000025 
.000050 
.000050 
.000025 
.  000u2d 
.000100 
.002575    , 
.001250 
.001250 
. 001525 
.001850 
.  001825 
.001825 
.002175 
. 002300 
.002050 
.002575 
.  002625 
.002875 
.003600 
.003625 
.004000 
.004500 
. 005625 
. 005376 
.0126 
.0125 
.0276 
.0250 

0. 

0. 

hieh. 
0. 

Initial  load. 
Blastic  limit. 

Tenaile  atrengtb. 

0. 
0. 

• 

•"•^"••""••" 

**•"""""""* 

.>•••••••••• 

•  ••■* 

.««••.  ••••»- 

• 

. 
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General  eummary, 

Tenaile  airenfcth  per  square  inch  of  original  section ponnda  .    88,2^0 

Elafltic  limit  per  aauare  inch  of  original  section do...    46,  000 

Elongation  perinea  after  rupture incli..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001575 

Reduction  in  diameter  at  point  of  rnptnre do...        .  174 

Keduction  in  area  after  rapture,  per  centnmof  original  suction 52.2 

Position  of  rupture ^ "1.20  from  n»>ck 

Character  of  broken  surface Mlk.v 

Elongation  of  inch  sections. ".08,  Ml,  ".24»  ".37* 


...poiudA.,      M,440 

'.'.'.'.'.'..iio.'.'.    .obisis 

, Up.  .  .OM 

■  oliUqoe4l)  percent. 


10-INCH   WIRE-WOUND   RIFLE. 
No.  3967. 


Marks,  Vrfi"^ 

Diameter,  ''.564. 

Sdectioual  area,  .25  square  incb. 

Gauged  length,  4''. 


I  • 


Applied  loads. 

Blonjcation 
perinoh. 

Saoeesdve 

eloDfsation 

per  inch. 

PemiMient 
set 

SncceMive 

permanent 

aetw 

Bemarka. 

Totals 

Per  saaare 
incb. 

Poundi. 
250 
1.250 
2,500 
5.000 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
13,t)00 
13,500 
14,000 
14.500 
15,000 
16,500 
16,000 
16„500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
21,990 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
87,960 

Inch, 
0. 

.000125 
.000275 
.000625 
.001000 
.001150 
.001275 
.001300 
.001325 
.001375 
.001425 
.001625 
.005250 
.005850 
.006275 
.006050 
.008075 
.010000 
.011875 
.013750 
.016000 
.018000 
.020375 
.022800 
.025500 
.028375 
.031250 
.034750 
.038500 
.043375 
.048375 
.0550 
.0675 
.0775 
.0950 
.1475 

Inch. 
0. 

.000125 
.000160 
.000350 
.000375 
.000150 
.000125 
.000025 
.000025 
.000050 
.000050 
.000200 
.003625 
.000600 
.000425 
.000675 
.001125 
.001925 
.001875 
.001875 
.002250 
.002000 
.002375 
.002475 
.002700 
.002875 
.002875 
.003500 
.003750 
.004875 
.005000 
.006625 
.0125 
.0100 
.0175 
.0525 

Ineh. 
0, 
0. 

Inch, 
0. 

Initial  load. 

• 

Elaatic  limit 

• 

• 

Tensile  atrongtli. 

0. 
0. 

. 

............ 

••••■■..••• 

h 


General  eummary. 

Tensile  etrenfrth  per  square  inch  of  orisinal  section  poands..    87,960 

Elastic  limit  per  Bcianre  inch  of  ori>cinAl  section  ...- do...     44.000 

Elougatiou  per  incb  after  rupture inch..      .2000 

Elongation  ]>er  Inch  under  Atrain  at  elastic  limit do...  .001425 

Keduction  in  diameter  at  point  of  rupture do...        .  114 

Keduction  in  area  after  rupture,  per  centum  of  orij;inal -sect ion 30.4 

Position  of  rupture 2".20  fi^m  neck 

Chanictnro  of^br<»kcn  surface silKy,  oblique 

Elongation  of  inch  sections ".14,  ".32*,  ".20,  ".14 


<.■ 


10-INCH   WIRE-WOUND   RIFLE. 


75 


No.  814. 

Marks,  Vt^i^ 

Length.  5". 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Compres- 
sion per 

SaoeeesiTe 

oompree- 

aionper 

inch. 

Pemuuient 
■efe. 

SneooMiTe 

permAneiit 

■et. 

Bemarka. 

TotoL 

Per  Mnaie 
inoo. 

Pottiute. 
500 
2,500 
6,000 
7.500 
10,000 
12,500 
15^000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,600 
19,000 
18,500 
20.000 
20.500 
21.000 
21,500 
22,000 
22,600 
23.000 
23.500 
24.000 
34.500 
28,000 
38,060 
1 

Foundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
31.000 
32,000 
38,000 
34,000 
88.000 
36.000 
37.000 
38,000 
89.000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46^000 
47,000 
48.000 
49,000 
50,000 
76,100 

0. 

.000167 
.000338 
.000500 
.000667 
.000633 
.001000 
.001083 
.001067 
.001100 
.001138 
.001167 

'  .001200 
.001233 
.001300 
.001333 
.001400 
.001500 
.001638 
.001767 
.003000 
.006000 
.006600 
.007000 
.007700 
.008500 
.000500 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000077 
.000100 
.000133 
.000184 
.001233 
.003000 
.000600 
.000400 
.000700 
.000800 
.001000 

Inek. 

0. 

/imA. 
0. 

Initialload. 

Elastic  limit 
Ultimate  strenfi^th. 

0. 

.000067 

.000067 

*""'oo6i33  ■ 

.000066 

.000300 

.000167 

V 

Failed  by  triple  flexore. 


10-IHCH  WIRE-WOOND   EIFLB. 
Mo.  396e. 


Marks, '  Vifi?- 

Diameter,  ''.664, 

Sectional  area,  .25  nqnare  inch. 

Giiuged  leugtU,  I". 


Genera!  lunimarg. 

Tenalle  Btmjith  per  iqnare  Inch  of  orMiuI  mcUod - ..ponnd*..    M.BM 

BUstLoltmicpcriui.iarBlniibof  orlglnafKcUan dn....    M,000 

Eloncslinn  rer  luoh  iLflfi  rnpUre, incli..      .JI7S 

BlouEilloD  wr  Inrh  under  strata  It  eluCio  limit da D0ISI5 

Reinctionluilliim-ier  at  point  of  mnture. do 18* 

BedDctioD  In  an»  after  rapture,  per  OBDCam  of  oHRinalseclloD H.< 

PMttlon  of  rupture. I"  tana  Beok 

CtMBoter  of  broken  sarhw Hlk.v 

BlODgltlOD  of  iDCh  (ftCtiODS ".IB,  ".13*,  ".1^  ".IS 


81 


11.  uo 

5S 

its 

.DOISSO 

.WOOM 

^■s 

Mooa 

41^  CM 

15,  »M 
20,0(10 

101  »w 

.WT«ra 

.wiooo 

*    ■ 

Failed  by  triple  flexare. 
H.  Ex.  165 6 


0-INCH   WIBE-WOUND  EIFLE. 
0-ISOE  WIEE-WOUVI)  BIFLE. 

Jacket. 

No.  4217. 

I  square  iDcli. 


;sr 

l«niianent 

SamuU. 

P«'U. 

:»k. 

Inch. 
0. 

-OOIHIW 

.Mxnoo 

.000200 
,000107 
.OOdlOi 
.000200 
.000107 
.000187 

.'oooou 

.OOQIOO 
.000100 

.000100 

.D00133 
.0002D0 

:SS£ 

.0002U 

.00043a 

.000000 

.001001 
.ooiaoo 

looiooo 

.0087 

IncK 
0. 

Inch. 
Ol 

BUatScttmit.  Sot  well 
TeD^e  MrenKth. 

0.' 

Mimi 

.OOO0S7 

.000087 

(Oiler 

isoh  nr  orlKliiKl  MotliHi 

DforlgiulKotlDa  (Dot  veil definadj... 

nJo  u  cImUd  limit 

nl  of  rapture 

in,  psmmtum  of  orlglokl  lectioii 


...ponuda..    87,700 


".3Sf™rnii»ok 

.-  cnu»i]*T,  dark  colond,siMiDiT*piit4tcii«Dmfeniiioe 
-.W.«.Vi,".02 


1  WIBE-WOUND  EIFLE. 
No.  1219. 


permmenl 

R«rn«rk* 

I«eK 

/ncA. 
ft 

/«*. 

laltlal  load. 
BluticlimlC    Notwdl 

Tensile  elirnslb. 

ft 

.Q00B33 

.WWOT 

nrniinn 

/•Mtlon,  nolweiideflned'.".'';!!!.'"..'."!"! 
atioYLmlV- *,■.'.*.■,■■.'.*,■.',"■.''.'".■■,','.'.'.■■.■.■-.■,'■." 

iDtnm  oi  orlglnkl  HcXon 

...Snanlkr,  dirk-colored  ipouiEy  metal  M«[ 


I 


10-INCH   WIRE-WOUND  RIFLE. 


85 


'So.  4220. 

Mark  89  m  t«  m 

Diameter,  '^563. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loada. 

Elonjeatlon 
petinoh. 

Saooeasive 

elongation 

per  inoh. 

Permanent 
set. 

SacceeaiTe 

permanent 

set. 

Remarka. 

• 

TotaL 

Persqnare 

ilMUL 

Pmmd*. 

250 

1,250 

2,500 

8,760 

6,000 

6^250 

7.600 

8,750 

10,060 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

1%000 

12.250 

12.600 

13,000 

13,500 

14,000 

14,500 

U.O00 

15.600 

16,000 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
26.000 
30.000 
86,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46^000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
6?.  000 
64,000 

Inch. 

0. 

.000100 
.000300 
.000500 
.000667 
.000833 
.001033 
.001267 
.001500 
.001567 
.001633 
.002000 
.002500 
.004000 
.007097 
.010400 

•.011333 
.012667 
.014000 
.016667 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 

Ineh. 
0. 

.000100 
.000200 
.000.00 
.000167 
.000166 
.000200 
.  00U234 
.000233 
.000067 
.000066 
.000367 
.000500 
.001500 

.  oo:jG67 

.  002733 

.000933 

.001384 

. 0013H3 

.002667 

.003333 

.0033 

.0034 

.0033 

.0033 

.0067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  l<Ad. 

0. 

.000133 

.000133 

Elastic  limit 

- 

Tensile  8trenfl:th. 

General  summary. 


Teiial]«  «tren|^  per  square  inoh  of  orieinal  section ponnds. 

Xlastlo  limit  per  sqoare  inch  of  original  section do.. 

Slonjcation  perinea  after  rupture inch. 

Elongation  per  Inch  under  strain  at  elastic  limit do.. 

Bedaction  In  diameter  at  point  of  mptnre do.. 

Redoction  in  ui-ea  after  rupture,  per  oentnm  of  original  section 15.0 

Position  of  mptnre '^S  Aromneolc 

Charaoier  of  broken  snrflioe doll  silky,  hand  of  dark  colored  spongy  metal  ext«inds  across  sorface 

Xlongation  of  inoh  sections '. ".04,  ".04,  "10* 


04,000 

42.000 

.0600 

.001633 

.043 


10-INCH   WIRE-WOUND   RIFLE. 


V    ,^ 


ic-'  ■'•^ 


V 


No.  4221. 

Marks,  VTf/ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3". 


Applied  loads. 


TotaL 


Poundi. 
260 
1,250 
2,500 
3,750 
6,000 
6,250 
7,600 
8,750 
10, 000 
11,250 
12.000 
12,260 
12.500 
12,750 
18, 000 
18,250 
13,500 
13,750 
li,000 
14,600 
16,000 
15,500 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19,000 
19  600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,120 


Per  Maare 
inon. 


PoundM. 
4,000 
5,000 
•10.000 
15,000 
20,000 
25.000 
80.000 
85^000 
40,000 
45,000 
48,000 
49.000 
60,000 
61,000 
62,000 
68,0(i0 
64,000 
66,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,  000 
92,000 
92,480 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000567 
.000733 
.000933 
.001067 
.001267 
.001400 
.001600 
.001633 
.001700 
.001733 
.001867 
.002000 
.002167 
.002500 
.003667 
.006033 
.007933 
.010000 
.011667 
.  014000 
.016333 
.  018667 
. 021167 
.  024167 
.0267 
.0300 
.0333 
.0367 
.0400 
.0500 
.0600 
.0733 
.1000 
.1233 


Saccensive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000167 
.000166 
.000134 
.000166 
.000200 
.000134 
.000200 
.000133 
.000200 
.000033 
.000067 
.000U38 
.000184 
.000133 
.000167 
.000333 
.001167 
.002306 
.001900 
.002067 
.001667 
.  002333 
.002333 
.002334 
.002500 
.003000 
.002533 
.0033 
.0033 
.0034 
.0033 
.OICO 
.0100 
.0133 
.0267 
.0233 


Permanent 
net. 


Inch. 


0. 
0. 


0. 


0. 


Sncceftsive 

periiianent 

aet. 


Inch, 


0. 


Bemarks. 


IniUalload. 


Blaatic  limit 


;  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oriepinal  flection ponnds..    92,480 

Elastic  limit  per  sanare  inch  of  originid  section do...    61,000 

Elongation  p<^r  inon  after  rupture inch..      .1667 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001733 

Re<lnction  in  diameter  at  point  of  mptare do...       .  134 

Seduction  in  area  after  rapture,  per  centum  of  original  section 41.9 

Position  of  rupture ".5  from  necic 

Character  of  broken  sarfibce silky 

Elongation  of  inch  sections 'Ml,  'MO,  ".29* 


,^'i 


».sw 

MvMO 


!  002307 
.0O24M 


.   TcniUe  itresitlli. 


Qe»«ral  mmniary. 

TcniD*  itnDcth  par  iqDMw  Imli  of  oiiEiiul  mcUdu ■ paunAi.. 

XlMUa UnM  par unHe Inch  otarlK<i>iI»etlaB do... 

XlsDicatien  per  lueb  afurniptiin Inob- 

XIobrMIob  par  taw})  nnderainiiiMdHtlo  limit.., da... 

BcdnmiaB  la  dlkBwtn  U  polot  i 


.  i  da\]  flaky.  90  por  cent. 


INCn   WIEE-WOUND  EIFLE. 
No.  4223. 


iqaare  inoli. 


Ira 

SaooH^Ve 

Banvka. 

p«l.ih. 

IttOOlW 

■.IS 

.o«o2oa 
.oooaw 

.000033 

.OMon 

.oooifto 

.OOOMS 

ioosiOT 

0. 

JiuA. 
0. 

Inltiatkod. 

Elulialladt 
T«dle.l»DKUi. 



G«n«ra(  ntmMWji. 

of  MJgllUl  (MtiOB.. 

ftt' ciiiitfa  iinil" '. "  I "  "  " '. " 

P«I  OOBblBl  <rf  ori|[b«l  MOtlOI 


.7  from  nook 
«ilk» 

a3',".u,''.u 


1 


10-INCH   WIRE-WOUND    RIFLE. 


Ko.  4225. 


Marks,  ^SY?"^ 

Diameter,  '*.664. 

Sectioual  area,  .25  square  inch. 

Gaaged  leugth,  3'\ 


gi- 


^ 


r 


.^.H 


Applied  loftds. 


ToUL 


260 
1,260 
2,500 
8,750 
6.000 
0,250 
7,500 
8.760 
10.000 
It.  250 
11,600 
11,760 
12.000 
12.250 
12,500 
12,750 
18,000 
13,250 
13,500 
18,760 
14,000 
14,500 
1^000 
15,500 
16,000 
16.500 
17,000 
17,600 
18,000 
18,600 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.500 
22,780 


Per  M  nare 
incn. 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68.000 
64.000 
66,000 
66.000 
68,000 
00.000 
62,000 
64,000 
60,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
91,120 


Elonffation 
per  inch. 


JncK. 
0. 

.000133 

.000383 

.000500 

.000667 

.000833 

.001033 

.001267 

.  001467 

.001700 

.001767 

.001833 

.001900 

.001033 

.002038 

.002067 

.002267 

.002400 

.002733 

.003067 

.003607 

.005207 

.007107 

.008600 

.010600 

.012600 

.015233 

.  017107 

.019600 

.022000 

.025267 

. 028933 

.032333 

.0360 

.0383 

.0433 

.0533 

.0067 


SaceewiWe 

elonefttion 

per  Inch. 


Inch. 
0. 

.000133 
.000200 
.000167 
.000167 
.000166 
.000200 
.000234 
.000200 
. 000233 
.000067 
.000066 
.000067 
.000038 
.000100 
.000034 
.000200 
.000138 
.000333 
.000334 
.000500 
.001700 
.001900 
.001433 
.002000 
.002000 
.002033 
.001934 
.002433 
.002400 
.003207 
.003606 
.003400 
.002667 
.0033 
.0050 
.0100 
.0134 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


.000067 


Socoesslre 

permanent 

set. 


0. 


Inch. 


.000067 


Remarks. 


Initial  load. 


Elaetlc  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..    91,120 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .0867 

EJongatlonperinohunder  strain  at  elastic  limit do...  .002067 

Beduction  in  diameter  at  point  of  rupture do . . .       .054 

Ileduotion  in  area  after  rupture,  per  centum  of  original  section 18.8 

Position  of  rupture vv. ...''. 4  from  neck 

Character  of  broken  surface...  granular,  flaky  surface,  70  per  cent.;  dull,  smooth  surface,  30  per  cent 
Elongation  of  inch  aMtiona ".  15*.  ".  00,  ".  05 


/-I  > 

V 


-<- 


10-INCB  WIBE-WOUND   BIFLE. 
No.  3995. 


,  .25  square  inch. 


^SES-S 

S- 

PHmuwt 

•el 

KcDWkl. 

Iiuk. 

0.                   0 

.ooooTs 

.*(W»H 
.OOMTS 

.toog» 

'.mtoo 

.UOIUO 

.Mieoo 

.ODIUO 
.MIIW 

IwBOOO 

'.waat 
.w*ist 

.00B9M 

.•DTOTB 

HMOTB 

Mont 

WMM) 

oooi;s 

MWBO 

MOIOO 

OOOLZS 
MOtZfi 

oooatc 

OOIWM 
001310 
OOlflTS 

IluL 

Inth. 

iDitU:  louL 

EluUo  limit. 
Tu»n*  itraigtb. 

a 

Oaieral  aummorjf. 

luelnohof  original  hcUod 

iDohor  ortieliuuH«Uaa... 


utiuuof  orljitnilseodaii....... 


Lt  tbe  olrflDDifeTBDM 
.".M,  "JO-.  ".10,  ".08 


10-ihch  wire-wound  eiflb. 
Hoop  C5> 
No.  430^ 


°,ssr 

ssr 

Peroiuaat 

Mt. 

R«inuka. 

Inth. 

:w<i3ixi 

.OODBM 

:1!S 

.011119 

'.01HM 

.«UOM 

II 

.■OMTM 
.0300 

:iiis 

/Mi. 

;i»oijs 
:«ooi» 

.000*75 
.000400 
.OOftJW 

'.MKM2S 

.001000 
;ooi;oii 
'.mm 

.001750 

ioois 
iooso 

!0125 

!o2a5 

tmJu 

lath. 

iDltUllokd. 
mwtio  limit. 

.000179 

.000075 

Gtnerat  tummarjt. 


.  i  •ilky,  90  per  cent.    Opened  oncka  In  «nrfao 
".18,  ".29  ".«•.' 


■'.  \ 


} 


10-INCH  WIRE-WOUND  BIFLB. 

Hoop  C4. 
No.  4304. 


Marks,  ^«?;S^* 

Diameter,  ''.566. 

Sectional  area,  .252  square  ineh. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Socceasive 
elongation 
per  inch. 

Permanent 
set 

Successive 

perniAnent 

set. 

Remarks. 

Total. 

Per  sqiiaxe 
inch. 

Pounds. 

252 

1,260 

2,520 

3,780 

5,040 

6,300 

7,560 

7, 812 

8.064 

8.316 

a  568 

8.820 

9.072 

9,324 

9,576 

9.828 

10,080 

10.584 

11,0?8 

11.592 

12.096 

12.600 

13. 104 

13,608 

14, 112 

14, 616 

15, 120 

15,024 

16, 128 

16,632 

17, 136 

17,640 

17,680 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
83,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
62,000 
54,000 
56,000 
58, 000 
60,000 
62.  000 
64,000 
60.000 
68.000 
70,000 
70,190 

Inch, 
0. 

.000150 

.000300 

.  000.500 

.  000675 

.000800 

.  001025 

.001050 

.001125 

.001176 

.001225 

.  001250 

.001276 

.001300 

.  001450 

.012125 

.014175 

.016(K)0 

.  018750 

.021875 

.  024500 

.  028500 

.  0325 

.0375 

.0425 

.0475 

.  0550 

.0625 

.0750 

.0875 

.1075 

.1650 

.2000 

Inch. 
0. 

.000150 

.000150 

.000200 

.000175  • 

.01.0125 

.  000-'25 

. 000025 

.  0Ot)()75 

.0000  0 

.  000050 

. 000025 

.000025 

.  OOOOL'5 

.000150 

.010675 

. 002050 

.001825 

. 002750 

.003125 

.002625 

.  004000 

.0040 

.0050 

.0050 

.0050 

.0075 

.0075 

.0125 

.0125 

.0200 

.0575 

.0350 

• 
Inch. 
0. 
0. 

Inch. 

a 

Initial  load. 
Elastic  limit 

.000025 

. 000025 

Tensile  8trenf;(b. 

General  summary. 

Tensile  stronKth  per  square  inch  of  orieinal  section ponnds..    70, 190 

Klastic  limit  per  sanare  inch  of  original  section do.!!    37*000 

Elongation  per  incu  after  ruptnre !inch!!      .2650 

Elongation  per  inch  nnder  strain  at  elastic  limit '*  ^o         001300 

Ke<luctionindiaraeter  at  point  of  rupture .!1.  do  156 

Keductionin  areaafterrnptare,  per  centum  of  original  section .!!!!!!!..!.!       47  o 

Position  of  rnptoie  .....   J..\\V.Vl"V5b'froni  neck 

Charaoterof  broken  surface An,,  gilj^_ 

Elongation  of  inoh  sections ., ".'l7/".'2i^'".32,'*  ".36* 
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naok 
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lO-INCH  WIEB-WOUND  EIFLE, 
tTo.  4308. 


Marks,  "^,^°' 

Diameter,  ".566. 

Sectional  area,  .252  sqaare  incb. 

GsDged  lengtb,  4". 


, TunndB..      01.  TOO 


qnare  incb  nf  oiiainBl  sMtloD ponnda. 

relocb  of  arleUial  •action do.. 


ar  rnptun.  per  cfiu turn  of  arltHnal  ftectloB .__.,.. 34,0 

-  I". Sg  rron  DHk 

CfaBTBOter  of  liroken  ■urfsoo lOty;  nieul  rnntuml  it  a  cmck  whlrh  eitenilvd  TroDi  the  circum- 

r«reDoetolbeo«iiterartbespwilmeii.    Tbe  wsUb  ol  tbe  criuk  were  dull  ealored. 
ElouiwUon  ofinob  •wstloas ".1I,".1S,".1S,".1.V 


10-isch  wibe-wound  bifle. 
Hoop  0,. 
TSo.  4310. 


Marks,  "J,^°' 

Diameter,  ".566. 

Sectional  area,  .252  sqaare  IdcIl 

Gauged  length,  4". 


AppUed  iMdiL 

pcriDoll. 

Perwuwnt 

SnccHitTe 

Remwb. 

'  rouL 

"■"CT" 

^^XT 

ft™™!.. 

!:S 

le.oao 

US 

itus 

gs: 
ss 

!!:S 
SS 

Is 

£:% 

S.S 

X.OW 
ST.IW 

3e,owi 

»;o» 

40,000 
1 1^000 

iim 

41.000 

Is 
sa 
ss 

ItxA. 

!00MI5 

.OOOMO 

■;H5 
11 

■.0»53Tft 

ioiSTSO 

!02i3l>0 

.02S7M 

!o381ZJ 

.04M 

.0(00 

.OKO 

.OOTS 

:im 
.iwo 

.OOOIM 
.000175 

:o«oiM 

.oooa* 
^ooooso 
!oooo2S 

.0OO03S 

.oo<oTs 

:  007825 

.ooasra 

.OOMSO 

:oo«876 

iooso 

.0125 

I«A. 

/iiM. 

BiMtloUmIL 

Tsnulle  atnugtli. 

T 

General  mmmary. 


per  ftqiuni  loch  ot  orii 


riirlna]  a«aUi 

tautn  inch  of  orijclDj^Bectlan  .. 


V  ftfter  TDptuta,  per  et 


.,...,,,....,___..  ".TfifhHD  Hack 

aw ailkv,  sbliuoe 


r\ 


I 


lO-INCH   WIRE-WOUND    RIFLE, 


103 


JSo.  4311. 

Marks,  i<^Y,5<^ 

Diameter,  ''.567. 

Sectional  area,  .252  square  inch. 

Gauged  length,  4/', 


AppUed  loads. 

Elonsaiion 
per  moh. 

SnocMslTo 

elongation 

perlncb. 

PenuAiieDt 

Mt. 

SnceeaiTe 
permanent 

Remarka. 

TotaL 

Per  square 
incn. 

Pounds. 

252 

1,260 

2.520 

8.780 

5,040 

6,300 

7,560 

7.612 

8,064 

8.816 

8.568 

8,820 

9.072 

9.324 

0.576 

0,828 

10.080 

10,332 

10,584 

11,088 

11.592 

12,096 

12.600 

13.104 

13,608 

14, 112 

14,616 

15.120 

15,624 

16,128 

16.63S 

17,186 

17,640 

17.700 

Pounds* 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
31,000 
88,000 
33,000 
34.000 
35,000 
86.000 
87,000 
38,000 
86.000 
40.000 
41,000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
64»000 
66,000 
58,000 
00,000 
62,000 
04.000 
66,000 
68.000 
70,000 
70,24a 

Ineh, 
0. 

.000125 
.000300 
.000475 
.000650 
.000800 
.000975 
.001026 
.001050 
.001075 
.001126 
.001150 
.001800 
.001226 
.001275 
.001300 
.001350 
.006250 
.016750 
.019700 
.022625 
.026500 
.029625 
.033750 
.038126 
.043625 
.0500 
.0560 
.0675 
.0775 
.0925 
.1150 
.1550 

Inch,' 
0. 

.000126 
.000175 
.000175 
.000176 
.000150 
.000175 
.000050 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.004900 
.010600 
.002950 
.002925 
.002875 
.004125 
.004125 
.004375 
.005500 
.006375 
.0050 
.0125 
.0100 
.0150 
.0225 
.0400 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatlc  Umit 

Xensilc  strength. 

0. 

...•«««Ma_>A 



General  summary. 

Tenafle  steength  per  square  iaoh  of  oriffinal  section poands..    70,240 

Blastio  limit  per  sanare  inch  of  original  section do...    40,000 

Elonfcation  per  incii  after  rnptnre inch..      .1925 

XloDgi^on  per  inch  onder  sUain  at  elastio  limit — do...  .001350 

Bedaetton  in  diameter  at  point  of  mptnre do...       .107 

Beduetion  in  area  after  raptore,  per  oentnm  of  original  section 34.1 

Position  of  mptnre « r'.7ftom  neck 

Cluurmeter  of  oroken  surfiMe silky 

Xkmgationoflnohaeetiona ".16,  ".16,  ".27*/M8 


10-INCH  WIRE-WOUND   RIFLE. 
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12-INeH  B.  L.  RIFLE,  NO.  1. 


SPECIMENS  FROM  TUBE,  JACKET,  HOOPS,  GAS  CHECK, 

AND  BREECH  BUSHING. 
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12-INCH   B.  L.  RIFLE   NO.   L 

« 

SPECIMENS  7B0M  TUBE. 
BsBEOH  End. 
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No.  3887. 

Marks,  §?,? 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loadk 

Blonntion 
per  mob. 

Siiooesalve 

elongation 

per  inch. 

Petmaaent 
set 

Saooeeaive 

EOmarks. 

Total. 

Per  square 
inoD. 

permanent 

set. 

Poundf. 

250 

1,250 

2,500* 

5,000 

6,250 

7,500 

8,750 

9,000 

9,250 

9.500 

9.750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11.500 

12,000 

12,500 

18.000 

13,500 

14.000 

14,500 

15,000 

15.500 

16.000 

16.500 

17,000 

17.500 

18,000 

18,  .MM) 

19.000 

19,500 

19.810 

18,100 

• 

Poundi, 
1,000 
5,000 
10,000 
20,000 
25,000 
80,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40.000 
41,000 
4S,000 
43,000 
44.000 
45.000 
46,000 
48,000 
50,000 
58,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000, 
72.000 
74,000 
76,000 
78,000 
70,240 

Inch. 
0. 

.000126 
.000300 
.600660 
.000800 
.001025 
.001250 
.001275 
.001300 
.001375 
.001450 
.001500 
.001625 
.001825 
.002000 
.002300 
.002660 
.008375 
.004900 
.007250 
.009700 
.012000 
.014750 
.  017450 
.020250 
.  023375 
.026875 
.030500 
.035000 
.040375 
.0500 
.0550 
.0650 
.0825 
.1160 

fneh, 
0. 

.000129 
.000175 
.000360 
.00U15O 
.000229 
.000236 
.000050 
.000025 
.000079 
.000075 
.000050 
.000125 
.000200 
.000175 
.000300 
.000350 
.000726 
.001526 
.002860 
.002490 
.002300 
.002750 
.002700 
.002800 
.003129 
.003500 
.003625 
.004500 
.006375 
.009625 
.0050 
.0190 
.0175 
.0825 

Ineh, 
0. 
0. 

inch, 
0. 

Initial  load. 
Elastic  limit. 

Teorile  stren^h. 
At  time  of  rupture. 

0. 

.000025 
.000060 

.000029 
.000025 

.000229 

.000175 

Omeral  summary. 

Tensile  strenittb  per  square  inch  of  original  seotion ponods..    79,240 

Elasticlimit  per  square  inch  uf  orisiaaJ  section do...    40,uOO 

JBIongatien  p«r  inch  after  mptnre Inch..      .1425 

BloQKation  per  inch  under  strain  at  elastic  limit do...  .001500 

Bednctionin  diameter  at  point  of  rapture do...       .114 

Bednction  in  area  after  mptare,  per  oentnm  of  original  section 86.4 

Position  of  rtiptore ".26ftt>mneok 

Ghsraoter  of  broken  amfboe dull  silky,  obliqne,  contains  namerons  parallel  lines  of  brigbt  luster 

"■aged  nearly  normal  to  tbe  axis  of  tbe  specimen.    Tbese  lines  appear  to  result  from  ue  separa- 
D  of  the  metal  at  cylindrical  cavities  ".01  diameter  by  ".04  to  ".08  long. 
I     .  cracks  deTcloped  m  snrfitce  of  stem. 
I      XiktUui  of  inob  seeUoiifl • •• •• "•10,  ".08,  ".09,  ".30* 


12-INCH   B.    h.    EIFLE,  NO.   1. 
So.  3888. 

!5  sqaare  inch. 


Stt" 

ptrTnch. 

PenDmnent 

„™... 

.,„„.. 

'■'^^ 

0 

InA. 
OOOIIS 
000300 

Mons 

O0020O 

0O0O3S 

ODOOIS 
•0002$ 

oooow 

006060 
M0060 

OOMM 

001*50 
0OU2S 

0O3«5O 

owws 

Qoaaas 

OOMOO 

M6000 
00M1S 

tooose 

0126 
ISM 

Indt. 

!: 

Ituh. 

InltUlloid. 

EluUc  Ilvlt. 

Teli.ll6.trenrth. 
Attimeofniploni, 

0007TS 

mm 
witu 
wiow 

OOIIM 

MUM 

WISM 
IXKTM 
004200 

OOMM 

DOOSOO 
01127S 

f^UOO 

031MW 

036((76 

MMN 

062ft 
10O9 

0. 

0. 

0. 

.000029 

.000026 

General  lumiHory. 


i.'ailkj.  irreitntiw,  >f»ir  bright  Unw  ahDMn  which 

* "u  Id  Ihe  ■orfkMof  ■tern. 


'l.M  from  nHk 


13-INCH   B.   L.    RIFLE,    NO.   1. 


Ill 


ISo.  3889. 

Marks,  g^,^ 

Diameter,  ^^504. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  4'^ 


•  AppUed  loads. 

KloDKatlOD 
per  inoii. 

Sacoeaafye 

elonsation 

per  Inoh. 

Pemuuieiit 
aet. 

SDCoeaaive 

permanent 

aet. 

Bemarka. 

Total. 

Peraqxiare 

lucn. 

Poundt, 

250 

1,250 

2,500 

5,000 

6,260 

7,500 

7,750 

8,000 

8.250 

8,600 

8)750 

9,000 

9,250 

9.500 

9,750 

10.000 

10.500 

11,000 

11,500 

12,000 

12,500 

13,000 

19,500 

14,000 

14.500 

15.000 

15,500 

16,000 

16,500 

17.000 

17,500 

17,820 

Ponnda, 

1,000 

5,000 

10, 000 

20,000 

25)000 

ao.ooo 

31,000 
32,000 
AOOO 
84,000 
35,000 
86.000 
87.000 
38,000 
39.000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,280 

Ineh. 
0. 

.000150 
.000275 
.000626 
.000800 
.001000 
.001025 
.001076 
.001175 
.001276 
.  001525 
.002500 
.003025 
.003875 
.004800 
.006275 
.008250 
.010500 
.013250 
. 010125 
.019400 
.022750 
.026375 
.031000 
.0.^5625 
.  011500 
.048375 
.0576 
.0700 
.0860 
.1176 
.1960 

Inch, 
0. 

.000150 
.000126 
.000350 
.  000176 
.000200 
.000025 
.000050 
.000100 
.000100 
.000250 
.000975 
.000526 
.000850 
.000925 
.001475 
.001976 
.002250 
.002750 
.002875 
.003275 
.003350 
.003625 
.004625 
.001625 
.005875 
.006875 
.009125 
.0126 
.0160 
.0325 
.0775 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 
At  time  of  rupture. 

0. 

.000026 

.000025 

.000475 

.000450 

.004800 

.004386 

15,100 

- 

General  summary. 

Tensile  strengih  per  square  inoli  of  original  section pounds..    71,280 

Xbastio  limit  per  souare  inch  of  orij^nalseotion do...    82,000 

Elongation  per  inch  after  rupture inch..      .2500 

elongation  per  inch  under  strain  at  elastic  limit do...  .001075 

Seduction  in  diameter  at  point  of  rupture do...       .154 

Beduetion  in  areaafter  rupture,  per  centum  of  original  section ^ 47.2 

Poaitiomof  rupture 1'' 50  fhnn  neck 

Character  of  broken  surface,  resembles  that  of  B  Ti  I,  except  bright  lines  are  oblique  to  axis  of  sped- 

naen. 
KlongaUon  of  inch  sectiona ".21,  ".48,*  ".20,  ".10 


12-INCH   B.   L.    EIFLE, 
No.  3890. 


Marta,  ^^J 

Diameter,  ".664. 

Bectiooal  area,  .35  square  inch. 

Ganged  length,  1". 


Appll^  l«d^ 

■SEr 

tsis" 

'•TS-" 

permHieDt 

Saiduki. 

ToMd. 

"'a"'" 

Gmeral 

TsniUsiitrfliiKtbperuaarclDebaf  oriElDiil  aeetlon ponnda..    78,000 

Km«oUiiillp«rMQareinohoforli(lll»r»«itlon do...    38.000 

KlDBKUIon  per  Inch  aTler  rapture Inoh..      .ISSi 

Eluneatlonper  Inch  under  BlnUnMelMtioUniit do...  .OOIBOO 

Rednctlontadtuietur  At  polntofrnptam do...        .lU 

Keductlon  Id  ires  aflar  rapturs,  puroentom  oforigliuil  eeclioa M.fl 

PdiUonof  rnptiirn ".»  from  neck 

Chitnicl«rnriirDki<ii  Hurfwe nHinblM  ibat  of  B  Ti  O 

£loa|[atloiioriDuhBeuUoiu ".Kl*,  ".10,  ".0^  ".11 


-^ 


12-INCII    B.    L.    BIFLE,    NO.   1. 
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No.  3891. 

Mftrkfi    12  RT 

Diameter,  ."5G4 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


TotiiL 


Poundt. 

i.2ao 

2,500 

5.000 

6,250 

7.600 

7,750 

8,000 

8,250 

8.500 

8,750 

9.000 

A  250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,  COO 

11,500 

12,000 

12,500 

13  0O«) 

13,  500 

14.000 

14.500 

15,000 

15,500 

16,  OifQ 

18,500 

17.000 

17,500 

18.  oyo 
ia5«o 

19.000 
19,280 
16,100 


Per  oqaare 


!iqa£ 

ICII. 


Poundg. 

1,000 
5,000 
10, 000 
20,000 
25,  000 
30,000 
31,000 
32,  000 
.%,000 
34,000 
35,  000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
46,  000 
48,  000 
50.000 
52,000 
54.000 
56.  000 
58.000 
60.  000 
62, 000 
64,000 
66.000 
68.\K)0 
70,000 
72,  000 
74,000 
70, 000 
77,120 


Elonj^ation 
per  iDcb. 


0. 


Inch. 


.000125 

.  ono;joo 

.  000«i25 

.(■00800 

.  000950 

. 000075 

.001025 

.001075 

.001100 

.001125 

.OOll.'K) 

.001175 

.001250 

.0013,'>0 

. 001425 

. 003300 

. 005250 

.006175 

. 007325 

.  0(»9.')50 

.012iK)0 

. 014250 

.016^75 

.019375 

. 022600 

.  OJOOOO 

.  029375 

. 033500 

. 038000 

.043000 

.049625 

.0550 

.0700 

.  0850 

.1075 

.1650 


Successive 

elonpnion 

per  inch. 


Inch. 
0. 

.000125 
.000175 
.  000325 
.000175 
.OOOlf.0 
. 000025 
. 000050 
.  000050 
. 000025 
.  00(K»25 
. 000025 
.  000025 
. 000075 
. 000100 
.  000075 
.001875 
.  (KHS'SO 
.000025 
.001150 
. 002225 
. 002450 
. 002250 
. 002625 
.  O02;3OO 
.  003225 
.  003400 
.  003375 
.004125 
. 004500 
. 005000 
.006625 
. 005375 
.0150 
.0150 
.  0225 
.0575 


Permanent ! 
•et. 


Inch. 


0. 


0. 


000050 


8ncc©«i»lve 
pormauent 

seL 


Inch. 


0. 


.000050 


Bemarks. 


Initial  load. 


Blaatio  limit 


Tenaile  strenffth. 
At  time  of  rupture. 


General  summary, 

Tenalle  aireogtb  per  square  inch  of  original  section poands..    77,120 

Slastic  limit  per  square  inch  of  original  section do. . .    37, 000 

Elonjcation  per  inch  after  rupturu inch..      .2200 

EloD$ratioQ  per  inch  under  strain  at  elastic  limit do...  .001176 

Reduction  in  diameter  at  point  of  rupture do...        .154 

Bedaction  in  area  after  rupture,  per  centum  of  ori^nal  section 47. 2 

Position  of  rupture 2  ".10  from  neck 

Character  of  broken  surface  granular,  40  per  cent. ;  silky,  60  per  cent.;  opened  cracks  in  surface  of  stem 
Elongation  of  inch  sections ".16".42*  ".18".13 

H.  Ex.  105 8 
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12-INCH    B.    L.    RIFLE,    NO.   1. 


No.  3892. 

Marks.  bt«m 

Diameter,  ".6C4. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Eloneation 
per  inch. 

Sncceuive 

elonjsation 

per  inob. 

Pertnaneot 
set. 

SnccessfTe 

permanent 

set 

Bemarks. 

Total 

Per  Moare 
ioco. 

Pounds. 

250 

1,260 

2,500 

6.000 

0.250 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12.000 

12,500 

13,000 

13.600 

14.  000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,  000 

17,500 

15,500 

Foundt, 
1,000 
6,000 
10,000 
20,000 
S6,000 
80,000 
81,000 
82,000 
83,000 
84.000 
85.000 
86,000 
87.000 
88,000 
89.000 
40.000 
42,000 
44,000 
46,000 
48,  COO 
60,000 
62,000 
54.000 
56,000 
58.000 
60.000 
62.000 
64.000 
66,000 
68.000 
70,000 

Inch. 
0. 

.000100 
.000275 
.000575 
.000750 
.000975 
.001000 
.  001050 
.001175 
.001300 
.001775 
.002825 
.003400 
.004425 
.  005500 
.006676 
.008950 
.011500 
.014250 
.017125 
. 020750 
.021250 
. 028375 
.  03)000 
.038500 
.  044575 
.0500 
.0000 
.0750 
.1000 
.1750 

Inch. 
0. 

.000100 
.000175 
.000300 
. 000175 
.000226 
.000026 
.000060 
.000126 
.000125 
.000475 
.001050 
.000576 
.001025 
.001075 
.001175 
.002276 
.002560 
.002750 
.002875 
.  003625 
.003500 
.004125 
.  004625 
.005600 
.006075 
.005425 
.0100 
.0150 
.0260 
.0760 

Inch. 
0. 
0. 

Inch. 
0. 

Elastie  limit 
EUstie  limit 

Tensile  strenfctb. 
At  time  of  rupture. 

0. 

0 

..f... ...... 

•  • • ■ *«  «•••■• 



General  aummary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  so nare  inch  of  originsl section do. 

Elongation  per  incn  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Redaction  in  diameter  at  point  of  rupturb do . 

Redaction  in  area  after  rapture,  per  ceotam  of  ori;;inal  section 

Position  of  rapture r'.45  from  neck 

Character  of  broken  surface silky  oblique ;  bright  lines  parallel  to  sarfsce  of  f^raotnre 

Elongation  of  inch  sections  ..,.,.. t^. ...,., .,,.,*.,. , ,..,,..".18,  ".24,  ".43*,  ".23 


70.000 

82,000 

.2700 

.001050 

.144 

44.6 


13-INCH   B.   L,   RIFLE,    NO.   1. 
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No.  797. 

Marks,  «bV 

LeDgtb,  6". 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  incb. 

Gauged  length,  3". 


Applied  IfMida. 

Compres* 

•ioD  per 

loon. 

SnoceMlve 

oompree- 

BioD  per 

incn. 

PermaneDt 

■et. 

Siicc«siiiye 

p<^rTn»Dent 

set. 

Rptnarkn. 

Total. 

Per  aquare 
inch. 

Poimdt. 

600 

2,500 

5,000 

7.600 

10.000 

12,600 

15,000 

17.600 

lasoo 

18,600 
18.000 
18.600 
20,000 
20,500 
21.000 
21.500 
22,000 
22,500 
84,780 

FoundM, 
LOOO 
6.000 
10,000 
16,000 
20,000 
26,000 
30.000 
85,000 
30,000 
87,000 
3S.000 
88,000 
40,000 
41,000 
42,000 
43.000 
44.000 
46.000 
68,560 

IneK 
0. 

.060100 
.000300 
.000433 
.000567 
.000733 
.000833 
.001183 
.001338 
.001500 
.001733 
.002467 
.004667 
.005500 
.006267 
.007067 
,008067 
.008200 

IneK 
0. 

.000100 
.000200 
.000133 
.000134 
.000166 
.000200 
.000200 
.000200 
.000167 
.  000233 
.000734 
.002200 
.000833 
.000767 
.000800 
.001000 
.001133 

indL 
0. 

Inch. 
0. 

Initial  load. 

0. 

"6. 

.000033 

.000033 

EUntic  limit 

..>••.•..... -   - 

» 

Ultimate  strength. 

.003267 

.  003234 

Failed  by  triple  flexure. 
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12-lNCH   B,    L.    RIFLE,    NO.   1. 


No.  708. 

Marks,  %^ 

Length,  5". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 


Applied  loada. 

Coroprefl- 

siou  pear 

iucli. 

Saccessive 

compres- 

Bion  |ier 

inch. 

Permaneut 
Bet. 

Snceaaive 

periuaueut 

net. 

licuiftrka. 

TotaL 

Per  Roaare 
in  oh. 

Poundt. 

600 

2,500 

6,000 

7,500 

10,000 

12,500 

16. 000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

lasoo 

19,000 
10,500 
20,000 
20.600 
21.000 
21,500 
22, 000 
22. 5U0 
34^270 

Poundt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35, 000 
36.000 
87.000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45, 000 
68,540 

Inch. 
0. 

.  (00133 
.000267 
.  000433 
.000.')67 
.000733 
.000900 
.000033 
.000967 
.001000 
.001067 
.001167 
.001800 
.  001533 
.002000 
.002900 
.006000 
.00.'>567 
.006467 
.007467 
. 00H70O 
. 000833 

Inch. 
0. 

.000133 
. 000134 
.000166 
.000134 
.000166 
.0(>0l67 
.000033 
.000037 
.000033 
.000067 
.000100 
.000133 
.  0C0233 
.000467 
.000900 
.002100 
.000567 
.000900 
. 001000 
.001233 
.001133 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit 

Ultimate  alreogtb. 

0. 

0. 

. 000167 

.000167 

.003600 

.003433 

.008233 

.004633 

Failed  by  triple  flexure. 


12-INCn   B.  L,   RIFLE,    NO.   1. 


117 


No.  795. 


Marks,  ^p^  R  t 

Length,  12*'. 
Diameter,  1".129. 
Sectional  area,  I  square  inch. 
Gauged  length,  10^'. 


Applied  loads. 

Compres- 

aioD  per 

inon. 

Successive 
compres- 
sion per 
inch. 

PermftDent 
set 

SaccesAive 

permanent 

set. 

Remarks. 

TotiO. 

Per  sqaare 
incD. 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
28.000 
29,000 
80.000 
31,000 
82.000 
83.000 
84,000 
85.000 
36,000 
87,000 
38.000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
44,200 

Poundt. 
1,000 

5.000 
10,000 
15,000 
20.000 
25.000 
28,000 
29.000 
80.000 
81,000 
82.000 
38.000 
84.000 
85.000 
86,000 
87.000 
88,000 
89.000 
40.000 
41.000 
42,000 
43.000 
44,000 
44,200 

Inch. 
0. 

.00011 
.00029 
.000)5 
.00061 
.00080 
.00090 
.00093 
.00098 
.00101 
.00107 
.00112 
.00130 
.00135 
.00151 
.00170 
.00191 
.00224 
.00271 
.  OO-Til 
.00450 
.00550 
.00725 

Inch. 
0. 

.00011 
.00018 
.00016 
.00016 
.00019 
.00010 
.00003 
.00005 
.00003 
.  00008 
.00005 
.00018 
.  OUOOo 
.00016 
.00019 
.00021 
.000.^3 
.00047 
. 0O050 
.00120 
.00100 
.00175 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Slastio  limit. 

Ultimate  strcnf^tb. 

0. 

.00003 

.00003 

••«atf* •••••• 

.00022 

.00019 

. 00142 

. 00120 

Failed  by  triple  flexure. 


la-INCH    B.  h.  RIFLE,  NO.  1. 
No.  7»C. 


Marks,  ^' «? 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1.00  sqnare  incli. 

Osaged  length,  10". 


■"■»'"-»    Jc 

Dprw- 

Tol^. 

'-a-  •': 

^E" 

roandl. 

Pwnd:          1 

M». 

I.  live 

1,000           0 

Km 

3,000 

00011 

10.000 

16.000 

IROOO 

0(W4 

MOOffl 

so.  01* 

00001 

ZS.003 

OOOBO 

aiow 

wooo 

00001 

M,OM 

20,000 

ooow 

30.000 

30,000 

oooeo 

31^00(1 

32,0*0 

32;  000 

00108 

31.000 

33,00u 

84,000 

M.O00 

lis.  000 

3S.O00 

00128 

30.000 

33,000 

37.  m 

3T,000     . 

00201 

SftOM 

38,000 

OOMO 

30.000 

30,000 

00300 

«o!oMi 

40.000 

*e,*70 

10,170 

Failed  by  triple  flexaro. 


"^ 


12-IKCH   B.   L.    BIFLE,    NO.   1. 
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No.  799. 

Marks,  i^Vi 

Length,  5''. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 

Ganged  length,  3". 


Applied  loads. 

Compres- 
aioD. 

Successive 

compree- 

sion. 

Permanent 
aet 

Successive 

Kemarka. 

Total 

Per  Moare 
inota. 

permanent 
set 

Poundt. 

500 

2,500 

6^000 

7,500 

10,000 

12,500 

16,000 

16.500 

16,000 

16.500 

17,000 

17,600 

18,000 

18.500 

19,000 

19,500 
20,000 

ao,60o 

21,000 
21.500 
22,000 
22,500 
23,000 
23,600 
24.000 
24,500 
25,000 
82,900 

PottndM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
81,000 
82,000 
83,000 
84,000 
35,000 
86,000 
37,000 
38,000 

89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
66^800 

Inch, 
0. 

.000183 
.000267 
.000400 
.000538 
.000700 
.000900 
.000933 
.000967 
.001038 
.001067 
.  001100 
.001133 
.001133 
.001100 

.000967 
.000833 
.000633 
.000683 
.000600 
.000500 
.000833 
.001067 
.001467 
.001667 
.001833 
.001867 

IneK 

0. 

.000133 
.000134 
.000133 
.000133 
.000167 
.OOOJOO 
.000033 
.000034 
.000066 
.000034 
.000088 
.000033 

0. 
-.000033 

-.000133 
-. 000134 
-.000200 
0. 

-.000133 
0. 

.000333 
.000234 
.000400 
. 000200 
.000166 
.000034 

Inch.' 
0. 

Inch, 
0. 

Initial  UnmL 

£1a8tio  limit;    deflects 
convex  on  micrometer 
side  of  specimen. 

Deflftction  procee<ls  rap- 
idly. 

Ultimate  atrength. 

0. 
0. 

j^ 

-. 000667 

-.000667 



> 

-.000767 

-.000100, 

-{-.  000133 

.000900 

Failed  by  triple  fiexare. 


\\i —    —    -    17. 1     — H  ' 
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12-INCH   B.   L.   KIPLE,    NO.   1, 
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Muzzle  end. 

No.  3893. 

Marks,  £f,^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 


Applied  loads. 


Total 


Pounds. 

250 

1,250 

2,500 

5.000 

6,250 

7.500 

8.750 

9.000 

9,2») 

9,500 

9.750 

10.000 

10,250 

10.500 

10,750 

11.000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

13,000 

13,500 

14.000 

14,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

90,000 

20.500 

21,000 

21,500 

22.000 

22,500 

20,800 


Per  Moon 
inch. 


Pounds, 
1,000 
6^000 
10.000 
20.000 
25,000 
30.000 
85.000 
80.000 
87,000 
38.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 

-  70,000 
72,0  0 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 


Blonjeration 
per  iDoh. 


Inch. 
0. 

.000100 

.000275 

.000600 

.000775 

.000975 

.001175 

.001200 

.001250 

.001276 

.001300 

.  001350 

.0(U400 

.001425 

.001475 

.001500 

.001525 

.002550 

.003500 

.005200 

.006250 

.006750 

.008250 

.010125 

.012875 

.013750 

.015625 

.017500 

.019750 

.022375 

.024876 

.027425 

.031000 

.034000 

.038125 

.0425 

.0475 

.0525 

.0650 

.0750 

.0900 

.1325 


Sncceflsire 

eloDjration 

per  moh. 


Ineh, 
0. 
.000100 
.000175 
. 000325 
.000175 
.000200 
.000200 
. 000025 
. 000025 
.000050 
.  000025 
. 000050 
.000050 
.000025 
.  00(M)50 
. 000025 
. 000025 
.001025 
.000950 
.001700 
.001050 
.000500 
.001500 
.001875 
.001750 
.001875 
.001875 
. 001875 
.002250 
.002625 
.002500 
.002550 
.003575 
.003000 
.004125 
.004375 
.0050 
.0050 
.0125 
.0100 
.0150 
.0425 


Permanent 
eet. 


Im^ 


0. 
0. 


0. 


0. 
0. 


Sac<ve8»iye 
permanent 


0. 


Inch. 


0. 


0. 


Kemarka. 


Initial  load. 


Elastic  limik 


Tensile  strength. 
At  time  of  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section X><>^i*^b-*    90,000 

Elastic  limit  per  squari)  inch  of  original  section do...    45,000 

lUongation .per  inch  after  rnptnre inch..      .  1700 

iciiiAigation  per  inch  under  strain  at  elastic  limit do...  .001525 

action  m  diameter  at  point  of  mpture do...       .114 

notion  in  area  after  rupture,  per  oentum  of  original  section 36.4 

itlonof  rupture r'.60  Arom  neck 

raoterof  broken  surfsce silky,  oblique 

"ation  of  Inoh  aeoUooB 'Ml, 'M3,  ^81% 'US 
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12-INGH   B.   L.   RIFLEy    NO.   1. 


No.  3894. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  ^'. 


Applied  loads. 

SlongfttioD 
per  inch. 

SacceBsire 

elonjcation 

per  iuch. 

tPermanrat 
■et 

Snccea«iTe 
pel  maneDt 

BOt. 

Bemarks. 

ToUl. 

Per  Baoare 
inon. 

FoundM. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10.000 
10,250 
10,500 
10, 750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.  V50 
12.500 
13,000 
13,500 
14,000 
14,600 
15,000 
16,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,180 
18,900 

Found*, 
1,000 
5,000 
10,000 
20,000 
80,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
60,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74.000 
76,000 
18,000 
80.000 
82.000 
84.000 
86,000 
88.000 
88.720 

Intih. 
0. 

.000100 
.000276 
.000575 
.000950 
.001100 
.001250 
.001276 
.001825 
.001350 
.001425 
.001475 
.002250 
.002450 
.003700 
.004850 
.006000 
.007500 
.000126 
.011600 
.013125 
.015000 
.  017000 
.019375 
.  022250 
. 024625 
.028000 
.031000 
.034375 
.038375 
.043000 
.0475 
.05S5 
.0625 
.0776 
.0976 
.1860 

0. 

.000100 

. 000176 

.000300 

.000376 

.000150 

.000150 

.000026 

.000050 

.000025 

.000075 

.000050 

.000775 

.000200 

.001250 

.001250 

.OOIOSO 

.001500 

.001626 

.  001875 

.  002125 

.001875 

.002000 

.002375 

.002875 

.002375 

.003376 

.003000 

.003375 

.004000 

.004625 

.0045 

.0050 

.0100 

.0150 

.0200 

.0375 

In<ii, 
0. 
0. 

Inch. 
0. 

Initialloiid. 
KlMtic  limit. 

Tenftile  strength. 
At  time  of  rupture. 

0. 
0. 
0. 
0. 

0. 

■••••• 

■  ••■••  ••••«* 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88.7!M) 

Elastic  limit  per  SQuare  inch  of  originaT  section .do...    45,000 

Elongation  per  incn  after  rupture inch..      .  1750 

Elongation  per  iuch  under  strain  at  elastic  limit do...  .001475 

Kotluctlon  in  diameter  at  point  of  rupture do...        .154 

Redaction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".85fh>mneck 

CliaiacU'r  of  broken  surface silky 

ElongaUon  of  inch  section* ".08,  Ml, 'U4,  ".sf* 


12-lNCH   B.   L.   RIFLE,    NO.   1. 
No.  3895. 

Diameter,  ^^564• 

Sectional  area,  .25  square  inch. 

Gauged  length,  ^". 
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Applied  loads. 

EloDi^ation 
per  inch. 

SncceMlve 

elongation 

perinch. 

Permanent 
•et. 

Sacceasive 

permanent 

set. 

Beuarka. 

Total. 

Per  saaore 
incli. 

Pounds, 

250 

1,250 

2,500 

6^000 

7.500 

8.760 

18,000 

10.260 

10.500 

10.750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,260 

12.500 

13,000 

13,600 

14,000 

14,600 

16,000 

15,600 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

18.000 

10,600 

20.000 

20,600 

21,000   ' 

21,500 

22,000 

22,100 

20,600 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46^000 

48,000 

47,000 
48.000 
49,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74,090 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
88,400 

Inch, 
0. 

.000100 
.  000275 
.O0U575 
.000050 
.001100 
.001300 
.001325 
.001350 
.001400 
.001450 
. 001475 
(    .001525 
X   .002260 
.003500  . 
.005450 
.006150 
.000975 
.008500 
.010000 
.011876 
.014400 
.015050 
.018000 
.020626 
.023000 
.025950 
.028775 
.032000 
.030000 
.040000 
.043750 
.0500 
.0575 
.0675 
.0800 
.1050 
.1276 

Ineh. 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  Umit 

TensCe  strength. 
At  time  of  fracture. 

.001250 

.001950 

.000700 

.000825 

.001525 

.001500 

.001873 

.002525 

.001550 

.002050 

.  002025 

.  002375 

.002950 

. 002825 

.003225 

.004000 

.OC4000 

.008750 

.000250 

.0075 

.0100 

,0125 

.0250 

.0225 

«r»-**  •••"•• 

• 



•••••• ..••%. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    88,400 

Xlaatic  limit  per  sqaare  inch  of  original  section do. . .    46. 000 

Songation  per  inoo  after  rapture  ..  inch..    0. 1725 

Blongation  per  inch  uader  strain  at  elastic  limit do. . .  .  001525 

Kednction  in  diameter  at  point  of  rupture do...       .  124 

Kednction  in  area  after  rupture^  per  ceutum  of  original  seclion 39.2 

Position  of  raptare 'MIO  from  neck 

Character  of  broken  surface -silky;  oblique 

Elongation  of  inch  sections ".09, 'Ml,  ".22,  ".27* 


-m 


■r^ 


'::.^:* 


r  -• 


12-INCH    B.  L.  RIFLE,  NO.   1, 

No.  3896. 

Marks,  m  T4 1 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  H'. 


t»  * 


^**.- 


"# 


'►  "■' 


Applied  loads. 


TotaL 


Pounda. 
1!50 
1,250 
2,500 
6,000 
7,500 
8,750 
10. 000 
10, 250 
10,500 
10,  750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13.500 
14,000 
14,500 
15,000 
15.  .500 
16.000 
26,  500 
17.000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,  000 
22,  500 
23,000 


Per  sauare 
inon. 


Poundt. 
1.000 
6.000 
10,000 
20.000 
80.000 
35,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52.  000 
53,000 
64.000 
66,000 
58,000 
60.000 
62,000 
64,000 
60.000 
68.000 
70, 000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 


EloD^atioD 
per  inch. 


Inch, 
0. 

.000075 
.000275 
.000575 
.000925 
. 001075 
.001276 
.001300 
.001325 
.000375 
.001400 
.001450 
.001500 
.  001575 
.001600 
.005250 
.005625 
.006225 
. 006975 
.007500 
.008450 
.010250 
. 012000 
.  013925 
.  015625 
.017925 
.  020000 
.022500 
,025000 
.027500 
.030500 
.  033950 
.037626 
.041500 
.0476 
.0500 
.0575 
.0700 
.0875 
.1250 


SncceAsIve 

elongation 

per  iocb. 


Inch, 
0. 

.000075 
.000200 
.000300 
.000350 
.000150 
.000200 
.000026 
.000025 
.000050 
.000025 
.000050 
.  000050 
.000075 
. 000025 
.  003650 
.000375 
.000600 
. 000750 
.000526 
.000950 
.001800 

.oonno 

.001926 

.001700 

.  002300 

.002075 

.002500 

. 002500 

. 002500 

.003000 

. 003450 

. 00^675 

.  003875 

.0060 

.0025 

.0075 

.0125 

.0175 

.0375 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 
0. 
0. 


SuccoMivo 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds 

Elatitic  limit  per  squard  inch  of  original  f>ection do. 

Elongation  per  Incn  after  rupture inch 

Elongation  per  inch  under  fltraiu  at  elastic  limit do. 

Redni  tiou  in  diameter  at  point  of  rupture .....do. 

Reduction  in  area  after  rapture,  per  centum  of  original  section 

Position  of  rupture l"ftrom  neck 

Cbsracter  of  broken  surface granular,  60  per  cent.;  silky  oblique,  40  per  cent 

Elongation  of  inch  sections ".12,  ".11,  ".16,  ".22* 


92,0«10 

48,000 

.1625 

.001600 

.084 

27.6 


12-INCH   B.    L.    RIFLE,    NO.    1. 
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No.  3897. 

Marks,  m  t»  o 

Diameter,  '^564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4''. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2.500 
.5.000 
7,600 
«,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,730 
12,000 
12,250 
12,600 
13,000 
13,500 
14,000 
14,500 
15.000 
15,500 
16,  (m 
18,500 
17,000 
17,500 
18*000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.5C0 
22,000 
22,500 
21.500 


Per  square 
iocn. 


Pofindt. 
1,000 
5^000 
10,000 
20,000 
30.000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
48,000 
47,000 
48.000 
40,000 
50,000 
52,  OGO 
54.000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
00.000 


Elonffstion 
per  iuoh. 


Inch, 
0. 

.000100 

.  000300 

.  000025 

.000975 

.001125 

.001.350 

. 001375 

.001400 

.001425 

.001475 

.001500 

.0015.50 

.002125 

.003750 

. 004875 

.005950 

.007600 

.009250 

.011000 

.  012925 

.014875 

.016950 

.019250 

.021625 

.024500 

. 027026 

. 030375 

.033650 

.0376 

.0425 

.0475 

.0525 

.0600 

.0725 

.0900 

.1300 


&ncpoa«ive 

(^lon tint  ion 

p«r  iuch. 


Inch. 
0. 
.000100 
.  OOO'iOO 
.  00(i;r23 

.  OOO.'IdO 
.0001f>0 
. 000 J25 
.000025 
.  00n{»25 
.000(25 
. 000050 
.  O0('O25 
.  000050 
.  000550 
.001625 
.001125 
.001075 
.001550 
.001750 
.001T50 
.001925 
,001950 
. 002075 
.002300 
. 002375 
.002876 
.  002525 
. 003350 
.  003275 
. 003850 
.  0050 
.  0050 
.0050 
.  0075 
.0125 
.0175 
.0400 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 
0. 
.  OOOOjO 


pennaiicut 
act. 


Inch. 


0. 


.  00U050 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  fracture. 


General  summary, 

Teasile  strength  per  sqnare  inch  of  original  section pounds. .    90, 000 

Blaatic  limit  per  square  inch  of  original  section do  ..    46,000 

Elongation  per  ijich  after  niptnre inch..      .1726 

Elongation  per  inch  under  strain  at  elastic  limit : do...  .001550 

Seduction  in  diameter  at  point  of  rupture do...        .094 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture 1".60  from  neck 

Character  of  broken  surface silky  oblique 

Eioogatiou  of  inch  Beotiona ....'M8,  ".28*,  ".13,  "I 
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12-INCH   B.   L.   RIFLE,    NO.   1. 


No.  3898 

Marks,  mt^m 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  4''. 


Applied  loads. 

Slonfration 
por  iuoh. 

SaeceMire 

eloDjcation 

per  ioch. 

Permanent 

■eL 

Snccesalve 

permanent 

set. 

Remarkt. 

Total. 

Per  Boaare 
inch. 

Pounda. 
250 
1.250 
2.500 
5.000 
7.600 
8.750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
13,000 
13,500 
14,000 
14.500 
15.000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19.000 
19.500 
20.000 
20,600 
21.000 
21,500 
22,000 
22.500 
22,980 
22,100 

PotttMU. 

1.000 
6.000 
10, 000 
20,000 
30,000 
86,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
40.000 
50,000 
52,000 
54.000 
56,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
91,920 

Inch. 
0. 

.000125 
.000326 
.000660 
.001000 
.001175 
.001426 
.001450 
.001476 
.001500 
.001625 
.001650 
.001600 
.001650 
.002850 
.003250 
.004875 
.006225 
.007625 
.OOO.'SOO 
.010350 
.012676 
.014125 
.016300 
.018400 
.020750 
.023550 
.026000 
.028375 
.032000 
.0350 
.0400 
.0425 
.0475 
.0525 
.0625 
.0750 
.1000 

huh. 
0. 

.000125 
.000200 
.0OU825 
.000350 
.000175 
.000250 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000030 
.000200 
.000400 
.001125 
.  001850 
.001400 
.001875 
.000850 
.002325 
.001450 
.002175 
. 002100 
. 002350 
.002800 
.002450 
.002375 
.003625 
.0030 
.0050 
.0026 
.0050 
.0050 
.0100 
.0125 
.0250 

Inek, 
0. 
0. 

Inch. 
.0 

Initial  load. 
Elastic  limit. 

Tenfiile  strenfctb. 
At  time  of  mptare. 

0. 
.000025 

.000050 
.000050 

.000025 
.000025 
0. 

............ 

.007800 

.007260 

.010250 

.002960 

GewsToX  9WtMn,QTy» 


Tensile  strength  per  square  inch  of  orl^nal  section pounds. 

Elastic  limit  per  square  inch  of  origin^  section do.. 

Elongation  per  inoii  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  ruptnie do.. 

Reduction  in  areaafter  rapture,  per  centum  of  original  section 

Position  of  rapture "50firomneck 

Character  of  broken  surfaee granular,  40  per  cent.  ;  silky  obllqae,  60  per  cent 

Elongation  of  inch  aectiono "M\  ".09,  ^07,  "M 


91,020 

47,000 

.1125 

.001650 

.084 

27.6 


12- INCH   B.   L.   RIFLE,    NO.   1, 
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No.  801. 

Marks,  2  « '5 

Length,  6". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Com  proa- 

aion  per 

Inch. 

SacceasiTe 

oompres- 

sion  per 

inch. 

SacoeMire 

Total. 

Per  sqaare 
inch. 

aet.         permanent 
aet. 

.    „        1 

Remarks. 

Pounds. 
600 
2,500 
6.000 
7,500 
10.000 
12,500 
15,000 
17,500 
20,0C0 
20,500 
81,000 
2U500 
22,000 
22,500 
33.000 
23.500 
24,000 
24.500 
25,000 
25.500 
26,000 
26,500 
27,000 
27,500 
28,000 
41,800 

PovndM. 
1.000 
6.000 
10,000 
16.000 
20,000 
25,000 
80,000 
86.000 
40,000 
41,000 
42.000 
43,000 
44v000 
46,000 
46,000 
47,000 
48,000 
4(1.000 
60,000 
51,000 
62.000 
63,000 
54,000 
55.000 
56,000 
82,600 

JficA. 
0. 

.000100 
.000233 
,000400 
.000538 
.000700 

.oooass 

.001100 
.001367 
.001333 
.001867 
.001287 
.001433 
.001467 
.001500 
.001533 
.002800 
.004500 
.004667 
.005033 
.005667 
.006267 
.006733 
.007400 
.007838 

Inch, 

0. 

.000100 
.000133 
.000167 
.000133 
.000167 
.  000233 
.000167 
.090167 
.000066 
.000034 

0. 

.000066 
.000034 
.000033 
.  000033 
.001267 
.001700 
.000167 
.000366 
.000634 
.000600 
.000466 
.000667 
.000433 

Inch, 
0. 

Inch, 
0. 

IniUalload. 

1 

0. 

0. 

.000067 

.0DO0C7 

Blastio  limit 

Ultimate  strength. 

Failed  by  triple  flexare. 


12-IMClI  B.   L.  EIFLE,   KO.  1. 
Ko.  803. 


w,  ".798. 

kl  aren,  .50  aqaare  inch. 

length,  3". 


"■sF. 

■"zF 

PerRi>»i,t 

BemarU. 

Is 

Inch. 
0. 

.000133 
,0002«7 

.oootoo 
.oooser 

!iwu»oo 

.0111067 

:00133a 

^OOltOT 

.'ooism 
.oon« 

■.00*300 

ioDomo 

Inch. 

e. 
.oooisa 

'.  0001.13 
:0(K)1M 

.ouoiaT 

!  00*160 

ioo.iuoa 

ioooOST 

.oouooa 

:oooi)«T 
.000100 

;00S333 
;  000733 

Ituh. 

D. 

Inch. 
0. 

luItialloML 

!fS 

0. 



rautioUmlt. 
Dltimato  atraDgth. 

D. 

0.' 

42.' COO 

*^Z 

48,000 

K 

K 

»y  triple  flexure. 


12-INCH   B.    L.    RIFLE,    NO.   1. 
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No.  803. 
Marks,  'l,Y, 
Length,  3".80. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Coropres- 

Saccessive 

Permanent 
set. 

Snccesaive 

permanent 

set. 

Bemsrks. 

Total. 

Per  square 
inch. 

sion  per 
inch. 

compres- 

siou  per 

inch. 

PoufidM. 
500 
2,500 
5,000 
7,500 
10,000 
12.500 
15.000 
17,500 
20.000 
20,500 
21.000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24,500 
2S.000 
45,580 

Found*. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44, 000 
45,000 
46.000 
47,000 
48.000. 
49.000 
50,000 
91.100 

IneK 
0. 

.000100 
.000233 
.000376 
.000500 
.000667 
.000933 
.001067 
.001233 
.001233 
.001267 
.001300 
.001333 
.002867 
.003400 
.004033 
.004633 
.005300 
.005900 

Inch, 

0. 

.000100 
.000133 
.  000134 
.000133 
.00<I17G 
. 000266 
.000134 
.000166 

0. 
.000034 
.000033 
.001033 
. 00U534 
.000533 
.000633 
.000600 
.000607 
.000600 

Ituh. 
0. 

Inch. 
0. 

Initial  load. 

ElastioUmit 
Ultimate  strength. 

0. 

0. 

0. 

Failed  b;  doable  flexure. 
H.  Ex.  165 0 


'*> 


12-INCH    B.    L.    RIFLE,    NO.    1. 

SPECIMENS  FBOM  JACKET. 

Bear  End. 
No.  3903. 


Diameter,  ".664. 

Seotional  area,  .25  square  ioch. 

Gauged  length,  4". 


Applied  loads. 

£lon|E«tioD 
per  Inch. 

Suoc^fwivo 

Permanent 
set. 

Successive 

pormanent 

sot. 

• 

Bemarks. 

ToUl. 

Per  sauare 
incli. 

elongaliou 
per  inch. 

Pound*. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12, 000 

12,500 

13,  000 

13,  500 

14,  000 
14,500 
15,000 
15.500 
16,000 
16,500 

17,  000 
17.500 

18,  000 
18.500 

19,  000 
19.500 

20,  000 

20,  500 
21,000 

21,  290 

Pound*. 
1,000 
5.000 
10.000 
20,000 
30,000 
35.000 
88,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
48,000 
50.000 
62,000 
54,  000 
•  56,000 
58,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
85.160 

Inch, 
0. 
.000100 
.000275 
.000550 
.000925 
.001050 
.001125 
.001175 
.002250 
.  003475 
.  002675 
.003000 
.003425 
.  004000 
.004900 
.006425 
. 008275 
.010300 
.012250 
.014450 
.  016025 
.018925 
.021500 
.024125 
.  027500 
.030500 
.0340t/0 
.038500 
.043000 
.0500 
.0537 
.0650 
.0750 
.0975 
.1450 

Inch. 
0. 
.000100 
.000175 
.000275 
.000375 
.000125 
.000075 
.  000050 
.001075 
.000225 
.('00200 
.000325 
. 000425 

.  ooo:»75 

.000900 

.001525 

.001830 

. 002025 

.001950 

.002J00 

.002175 

.  002300 

. 002575 

. 902625 

. 003375 

.003^)00 

.003500 

.  001500 

.004500 

.0070 

.0037 

.0113 

.0100 

.0*225 

.0475 

Inch. 
0. 
0. 

Inch. 
0. 

loiUal  load. 
Elastic  limit 

• 

* 

Tensile  strength. 

•  ••••  •••••- 

0. 

.000825 

.000825 

.  001250 

.  000425 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elasticlimit  per  Bqoare  inch  of  original  section do. 

Elongation  per  inch  afl«rruptare  inch 

Elongation  per  inch  andcr  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rapture,  per  centum  of  original  section , 

Position  of  rupture r'.19  from  neck 

Character  of  broken  Hurface silky,  40  per  cent.;  granular,  60  per  cent.;  opened  cracks  in  surface  of 

stem  in  vi-  initv  of  fracture. 
Elongation  onnohsectiuns ".lS*,".2i\  ".16, 'M4 


85.100 

30,000 

.1800 

.001175 

.084 

27.6 


\ 

HEx /6s 51  2     ' 


r- 


'v 


^0 


:♦■• 


12'INCU   B.   L.    BIFLE,    NO.   1. 


131 


No.  3904. 

Marks,  ux,  o 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  4''. 


Appbed  loads. 


TotaL 


Pound*. 
250 
1«2S0 
2.500 
6,000 
7,660 
8,750 
10,000 
10,600 
10,750 
11,000 
11.260 
11.500 
11.760 
12,000 
12,250 
12,500 
12,750 
13. 0(H) 
13.250 
13,500 
13,760 
U,000 
14,500 
16.0U0 
16.600 
10,000 
10.500 
17,000 
17,500 
18,000 
18,600 
19,000 
10.600 
20,000 
a0,600 
21,000 
21,500 
22,000 
22.500 
23.000 
23.500 
24.000 
24,500 
24, 710 


Per  so  aare 
inoD. 


Founda, 
1,«'00 
5,000 
10.000 
20.000 
30.000 
35.000 
40,000 
42,000 
43,000 
44.000 
46.000 
46,000 
47,000 
48,000 
40,000 
50.000 
61,000 
52,000 
63,000 
64.000 
65,000 
50,000 
58,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.060 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
96,810 


Elonicatlon 
per  iDcb. 


Inch. 
I. 

.000175 

.000350 

.000630 

.001000 

.001175 

.001375 

.001400 

.001426 

.001475 

.001650 

.001600 

.001625 

. 001675 

.001700 

.001800 

.001876 

. 002125 

. 003625 

.004025 

.005500 

.90^^50 

.  007SOO 

.009250 

.011000 

.012750 

.  014500 

.010275 

.018250 

. 020250 

.022500 

.025000 

.027000 

.028750 

.438000 

.036000 

.040000 

.0450 

.0500 

.0560 

.0650 

.0750 

.0950 

.1275 


Saccosaive 

eloii^ntiou 

per  lucb. 


Inch, 
0. 

. 000175 

.000176 

.000300 

.000350 

.000175 

.  000200 

.000025 

.  000025 

.  000'.)50 

.000075 

.000050 

.  000025 

.0OOO5U 

.  000025 

.000100 

. 000075 

.000250 

.001500 

.OOlUOO 

.  000875 

.000750 

.001550 

.001450 

.001750 

.001750 

.001750 

.001775 

.001975 

. 002000 

. 002250 

.002500 

.002000 

.002750 

. 003250 

.0()3(K)0 

.004000 

.0050 

.0050 

.0050 

.0100 

.0100 

.0200 

.0325 


PemiaDout 
set. 


Snooeanive 

pornifinent 

set. 


Inch, 


0. 
0. 


.000050 


.000050 


Inch, 


0. 


. 000050 


0. 


Hem  arks. 


luitial  load. 


Blostio  limit. 


Tensile  Btren{;t1i. 


General  summary. 


TeDBile  strength  per  square  inch  of  orisinal  section ponnda. 

Elaaticlimit  per  sqoare  inch  of  original  section do.. 

Elmigation  per  Incn after  rupture inch. 

ElonKSfcUonper  inch  under  strain  at  elastic  limit do.. 

Bedoction  in  diameter  at  point  of  niptare do.. 

~~   'uction  in  area  after  rnpture,  per  centum  of  original  section 27.6 

ition  of  rupture 1".60  from  neck 

racter  of  broken  surface granular ;  dull  silky  band  extending  from  circumference  to  center 

igatlonofiaohwctiona ".11,  ".14,  ".28*,  ".11 


98,840 

49.000 

.1600 

.001700 

.084 


■m     r  f 
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12-INCH    B.    L.    RIFLE,   NO.   1. 


No.  3906. 

Marks,  ^^x% 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


*^'- 

i^.*^ 


Applied  loads. 

• 

Elonf^tion 
per  iDcb. 

Saoo6MiTe 

elrmzatioii 

periDob. 

PermRnent 

BOt. 

Successive 

perms  neot 

set. 

Remarks. 

Total. 

Per  tonAre 
incn. 

Voundi. 

250 

1.250 

2.500 

5.000 

7,500 

8,750 

9,000 

9,250 

9,500 

9.750 

10.000 

10,  250 

10.500 

10,750 

11,000 

11,600 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

16.500 

16,000 

10,500 

17,000 

17,500 

18,000 

18.  500 

19,000 

19.500 

20,000 

20,500 

20,640 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
86,000 
37.000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
46.000 
48,000 
&0.0C0 
52,000 
64,000 
66,000 
58,000 
60,000 
62.000 
64,000 
66, 000 
68,000 
70.000 
72,  000 
74,  000 
76, 000 
78, 000 
80,000 
82,000 
82,560 

Jneh. 
0. 

.000100 
.000300 
.000600 
. 001000 
.001225 
.001325 
.0:)1400 
.001550 
.001776 
.  002326 
.002825 
.003775 
.  004250 
.  005125 
.006750 
.008625 
.010500 
.  012500 
.014750 
.016875 
.019500 
.022250 
.  025000 
.028126 
.031750 
.035500 
.040000 
.0450 
.0500 
.  0.')75 
.0700 
.0800 
.0950 
.1500 

IncK 
0. 

.000100 
.000200 
.000,300 
.000400 
.  000225 
.000100 
.000075 
.000150 
.000225 
.000550 
.000500 
. 000050 
.000475 
.  000875 
.001625 
.001875 
.001875 
.002000 
.002250 
.002126 
.  002025 
.  002750 
.  002750 
.003125 
.  003025 
. 003750 
.  004500 
.  0050 
.0050 
.0075 
.0125 
.0100 
.01.50 
.0550 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit 

• 

Tensile  strength. 

.000050 

.000460 

.002300 

.002250 



1 

■ 

.". 


it 


^_--- 


General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section poands..    82,500 

Elastic  limit  i>er  snuare  inch  of  original  section *     u"    ^®^ 

Eionf^ation  per  inch  artermptnre inch..      .  16.50 

Elongation  per  inch  under  strain  »t  clHstio  limit i  •®®^*^* 

Beductiou  in  diameter  at  point  of  rapture do...        .084 

Reduction  in  area  after  rupture,  per  centum  of  orijiinalseclion A"';;*^'  ? 

Position  of  rupture • ..........2' .16  IVoraneok 

Character  of  broken  surface granular,  50  per  cent. ;  dull  silky.  50  i>er  cent 

Elougationofindi  sections ".12,  ".26%  ".18,  ".12 
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No.  804. 

Marks,  ^l\ 

Length,  5^^ 

Diameter,  ".79S. 

Sectional  area,  .50  sqaare  inch. 

Ganged  length,  3". 


'AppUed  loads. 

Compret* 

•ioBper 

inen. 

Siicce«aiTe 

oompres- 

sioDper 

iUCQ. 

Permaneot 
set. 

SucceMive 

permanent 

set 

Kemarks. 

ToUl. 

Per  aanare 
Inon. 

Pounds, 

600 

2.500 

5,000 

7,600 

It.  000 

12,500 

15.000 

17,500 

'  19.000 

19.500 

20.000 

20,500 

21,1:00 

21,500 

22,000 

22,500 

23,000 

23,600 

24,000 

24.600 

25,000 

89,910 

Piwndt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80.000 
35.000 
88,000 
39.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48.  CM 
49,000 
50,000 
79,820 

InelL 
0. 

.000107 
.000800 
.000500 
.000688 
.000800 
.000933 
.001100 
.001200 
.001233 
.  001300 
.  001333 
. 001367 
.001400 
.001433 
.001600 
.001888 
.002967 
.005167 
.006000 
.006733 

Inch, 
9. 

.000107 
.000133 
.000200 
.000133 
.000167 
.000133 
.000167 
.000100 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000167 
.000233 
.001134 
.00-2200 
.000833 
.000733 

Iwh. 
0. 

Inch. 
0. 

rnltialload. 

0. 

0. 

Klastic  limit 



Ultimate  strength. 

Failed  by  triple  flexnre. 


12-INCH  B.   L.   RIFLE,   HO,  1. 
No.  S05. 


.50  sqaare  ioch. 
,3". 


CotDpr«t- 

eompre*- 

■ttr 

permiBBnl 
Mt. 

Romu-k.. 

Iruh. 

•ss 

.HMm 

:rs 

.OOOtJS 

.001333 
:  001*33 

looioer 

:0iK20O 

'.mm 

looSMO 

Tnth. 

!  000133 

ioooM 

'.VW  M 
.000  87 
.000  DO 

:000087 
.000033 

!oooo«7 
.000100 
.oooioo 

;  000267 
;  000508 

JncA. 

YncA. 

iDiudi«d. 

SlwUnUmlt. 
tntlBKtottranglh. 

6. 

0. 

12-INCH   B.   L.   RIFLE,    NO.   1. 
No.  806. 
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Marks,  ^1^^ 

Length,  5''. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  3". 


Applied  loadfi. 

1 
Corapren- 
sionper 
iiich. 

Saooessire 
oompres- 
Bionper 

Permanent 
set. 

Siu'oi'.Mlve 

Bemarka. 

ToUL 

Per  sqaaro 
inch. 

permanent 
set 

P&tmdt, 
500 
2,500 
6,000 
7,500 
10,000 
12.500 
15.000 
17.500 
19.000 
19,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,600 
24,000 
24,500 
26,000 
30.180 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40.000 
60,000 
78,360 

Ineh. 
0. 

.000100 
.000233 
.000400 
. 000533 
.000700 
.000867 
.001033 
.001100 
.001133 
.001133 
.001300 
.001833 
.002333 
.002867 
.003667 
.004267 
.005133 
.006233 
.006833 
.007667 

Inch. 
0. 

.000100 
.000133 
.00U167 
. 000133 
.  000167 

.ooni67 

.000166 
. 000067 
. 0OOOJ3 
0. 

.000167 
.000533 
.000500 

.  ooo:>34 

.000800 
.000600 
.000866 
.001100 
.000600 
.000834 

Jneh. 
0. 

Inek. 
0. 

Initial  load. 
Blastio  limit. 

Ultimate  strength. 

0. 

— .  000167 

—.000167 

Failed  by  triple  flexnre. 


•     ,-  ^      W  0 


IFr07it>  GTiy^^  o/"  iJTiZC^u&t^ 
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No.  3906. 

Marks,  Jl  ?/x 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  M*,  ^ 


Applied  loa  Is. 

Elongation 
per  inch. 

SaocesBive 

elonfratlon 

per  inch. 

■ 

Permanent 
set. 

Saccemlve 

Bemarka. 

TotaL 

Persqiuu« 
incb. 

penoMient 
aet 

Pounds, 
250 
1.2.50 
2,500 
5,000 
7.50O 
8.750 
10.000 
10,  .'iOO 
10.750 
11.000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
14.000 
14,500 
15,000 
15.500 
16.000 
16,500 
17.000 
17,500 
18.000 
18.500 
19,000 
19,  f,00 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23.500 
24.000 
24,500 
24, 910 

PwndM, 
-       1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
40.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48^000 
49,000 
50.000 
51,000 
52.  000 
5.1,  OOO 
64.000 
56.000 
58.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92.000 
94,000 
06.000 
08,000 
99,640 

Inch, 

0. 

.000150 
.000375 
.000700 
.001000 
.001200 
.001435 
.001460 
.001475 
.001500 
.001550 
.001600 
.001625 
.001975 
.001725 
.001850 
.002100 
. 002500 
.003150 
.003925 
.005000 
.006500 
.008025 
.009800 
.011600 
.013375 
.015000 
.016875 
.018700 
.021000 
.022750 
.025000 
.027500 
.030500 
.033500 
.037000 
.011000 

..045000 
.0500 
.0550 
.0875 
.0800 
.1175 

Inch, 
0. 

.000150 
.000226 
.000325 
.000300 
.000200 
.000225 
.000025 
.000025 
.000025 
.000050 
.0000^ 
.000025 
.000050 
.000050 
.000125 
.000  .'60 
.000400 
.000650 
.000775 
.001075 
.001500 
.001525 
.  001775 
.  001700 
.  001875 
.001625 
.  001875 
.001825 
.002300 
.001750 
.002250 
. 002500 
.003000 
.  003000 
.  003500 
.004000 
.004000 
.0050 
.0050 
.0125 
.0125 
.0375 

ImtK 
0. 
0. 

Inch, 
0. 

Initial  load. 
Klaatlo  limit 

• 

Tensile  Mtrongth. 

0. 
0. 
0. 

1 

1 

............1....... 

. 

General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds. .    09. 640 

Elastic  limit  per  sonare  inch  of  orlginalsection do. . .    49, 000 

Elongation  per  inoD  after  rapture inch..      .1400 

Elonf^tlon  per  inch  nnder  strain  at  elastic  limit do...  .001725 

^tednctioD  in  diameter  at  point  of  mptnre do...       .104 

leduction  in  area  after  rupture,  per  centum  of  original  nection 83.6 

Position  of  rapture ".60  from  neck 

Iharacter  of  broken  surface granular;  silky  center 

elongation  of  inch  sections i ".07,  ".09, 'M2»  ".28* 


12-INCH  B.   L,   RIFLE,    NO.   1. 

No^  3908. 

Marlrs,  mt,  m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Qanged  length,  4". 


139 


Applied  loads. 

Blon^tion 
per  inch. 

Snocessiv-e 

elongation 

per  inch. 

Permanent 
•et 

Snecessive 

permanent 

set. 

• 

Remarks. 

ToUL 

Per  square 
inch. 

Pound$. 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,600 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
32.500 
22,680 

Pinmdt. 
1,000 
5,000 
10.000 
20,000 
80,000 
85,000 
4»,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,U00 
68,000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
90.720 

Inch. 
0. 

.000150 
.000325 
.000675 
.001000 
.001200 
.001425 
.001475 
.001575 
.001775 
.002050 
.0032.50 
.004500 
.004050 
.005425 
.006250 
.007025 
.000625 
.011475 
.013000 
.  015075 
.017250 
.019375 
.021760 
.024200 
.027126 
.030000 
.033000 
.036626 
.0426 
.0475 
.  0525 
.0575 
.0700 
.0825 
.1075 
.1525 

Ineh, 
0. 

.000150 
.000226 
.000350 
.  000325 
.000200 
.000225 
.OOU050 
.000100 
.  000200 
.000275 
.001200 
.001250 
.000450 
.000475 
.000825 
.001675 
.001700 
.001850 
.001525 
.002075 
.002175 
.002125 
.002375 
.002450 
.002035 
.  002875 
.003000 
.003625 
.005875 
.0050 
.0050 
.0050 
.0125 
.0125 
.02:»0 
.0450 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 

.  000050 

.000050 

1 

... 

. 

•  ■•    •■•«•• 

Tensile  stronj^th. 

General  sumtnary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    90, 720 

Elastic  limit  per  sqaare  inch  of  oriiflnal  section do...    42.000 

Elongation  per  incn  after  raptnre inch..      .1400 

Elongation  per  inch  under  strain  at  elastic  limit .do...  .001475 

Kednction  in  diameter  at  point  of  rupture do...       .  ];;4 

Sednotioa  in  area  after  mptore,  per  centum  of  original  section 41.9 

Position  of  mptnre 1".40  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections « ".10,  ".14,  ".34*,  ".18 
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12-INCH   B.    L.    RIFLE,    NO.    1. 


No.  808. 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .60  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Cornpret- 


Failed  by  triple  flexure. 


,.  RIFLE,  NO.  1. 
.809. 


Diameter,  ".798. 

SectioDal  area,  .CO  square  inch. 

Ganged  leogtb,  3". 


ApplI^U-diL 

Compnui. 

Biii>««ive 

P*™*"™! 

Bliurlu. 

ToUL 

"K" 

t.r 

i:!s 

Is 

11 

Is 

2«.0D0 

1^ 

28. 000 
43.300 

Petmit. 
S.OOO 

so:  DO. 

B 

48,000 

48!  000 
40.000 

Miooo 

.  Is 

Inch. 

•:«.» 

.0002C7 
.000400 

.ooosra 

.OOOTOO 
.OOOMO 

0. 

.  0*0100 

;  000133 

ioooiso 
!ooom 

.OOU03S 
ioouOM 

!ooo5a« 

.OOMOT 

:OOOM4 
.OUOOTB 

Inch. 

0. 

InllUlloid. 

Elullo  limit. 
ITlllmnb'  utrensth. 

0, 

0. 

Pailed  hy  triple  flexnie. 


] 
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12-lNCII    B.  L.  RIFLE,    NO,  1. 


No.  810. 

Marks,  'l^ji 

Length,  6'^ 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Coropres- 

si  on  per 

inch. 

Snccessive 

oomprcw- 

siou  per 

inch. 

IfieK. 
0. 

.000100 
.000167 
.000106 
.  000167 

.oooi:w 

.000107 
.000^167 
. 001200 
.000033 
0. 
.000033 
.000034 
. 000133 
.  000200 
.000333 
.  000267 
.000567 
.000666 
.000567 
.000667 
.000733 
.000667 

Permanent 
set. 

Successive 

perms  nout 

set 

Bomarks. 

Total. 

Per  square 
iDch. 

Pound$. 
600 
2,500 
6,000 
7,600 
10,000 
12,500 
16.000 
17,600 
20,  000 
20,600 
21.000 
21,600 
22,000 
22. 600 
23,000 
23.500 
24,000 
24,500 
25. 000 
25,500 
26,000 
26,500 
27,000 
42,570 

Founds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26, 000 
30.000 
36, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46, 00  J 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
64,000 
85.140 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000733 
.000900 
.001067 
.001267 
.001300 
.001300 
.001333 
.001367 
.001500 
.001700 
.  002033 
.003300 
.003867 
. 004533 
.005100 
.  005767 
.  006500 
.007167 

Inch, 
0. 

IneK. 
0. 

Initial  load. 

• 

Elastic  limit 
Ultimate  streneth. 

Q. 

0. 

« 

Failed  by  triple  flexure. 


12-INCII   B.   L.   RIFLE,   NO.  L 
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No.  811. 
Marks,  JJ»f 

Length,  5". 

Diameter,  ''.798. 

Sectional  area,  ,50  square  inch. 

Gauged  length,  3'\ 


Applied  loftds. 

CoDtprea- 

sion  per 

inch. 

SuoceAsive 

ooDiprea- 

aiou  itev 

incfi. 

Permaoent 
aet. 

Succeaflire 

potDlftilOUt 

80 1. 

Iwh. 
0. 

Bemarks. 

Total. 

Per  square 
Incn. 

600 

2,500 

5,000 

7,500 

10,000 

12,500 

i5,oeo 

17.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
'23,000 
23,500 
24,000 
24.500 
25.000 
25.500 
26.000 
28,500 
27.000 
42,010 

P<mnd», 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80.000 
85^000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47, 000 
48,000 
49.  OCO 
60,000 
51.000 
52,000 
53.000 
54.000 
85,820 

Inch. 
0. 

.000100 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001233 
.001267 
.001287 
.001300 
.     .001833 
.001467 
.001667 
.002333 
.003567 
.004100 
.004667 
.005333 
.005967 
.006667 
.007267 

Inch. 
0. 

.000100 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
0. 
.000033 
.000038 
.000134 
.  0(»0200 
.000066 
.0012^(4 
.  0006:^3 
.  000567 
.000006 
. 000634 
.  000700 
.OOOCOO 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Ultimate  strength. 

0. 

0. 

••••«..««..«  •..••••«•*. 

1    *  * 

1 

1 

Failed  by  triple  flexure. 


.  12-INCH  B.  L.  RIFLE,  NO..  1. 


SPECIMENS  FROM  HOOPS  GAS  CHECK,  AND 

BREECH  BUSHING. 


H.  Ex.  165 10  W5 


1 


12-INCH   B.   L.   RIFLE)    NO.   1. 

Hoop  Ai, 

No.  3900. 

Marks,  »T?M  ^ 

Diameter,  ^'.565. 

Sectional  area,  .243  sqaare  inch. 

Ganged  lengUi,  4'^ 


147 


Applied  loads. 

BloB  cation 
perinoh. 

Saooessire 

eloneation 

perinoh. 

Permanent 

set 

SaeoesaiTe 

permanent 

sot 

Totol. 

Per  square 
incb. 

Pvwuidt, 
242 
1,210 
2.428 
4,840 
7,280 
0,080 
10,880 

12.100 
12L842 
12.584 
13,068 
13,853 
14,038 
14.520 
14,004 
28,370 

Poumls. 
1,000 
5^000 
10,000 
20,000 
80,000 
40,000 
45,000 

50,000 
51,000 
58,800 

54,000 
66.000 
58,000 
60,000 
82.000 
08,670 

Inch. 
0. 

.000125 
.000335 
.000675 
.001025 
.001380 
.001550 

.002700 
.f04700 
.005100 
.006250 
.007975 
.009450 
.011200 
.012325 

ImK. 
0. 
.000125 

.000200 
.000350 
.000350 
.000325 
.000200 

.001150 
.002000 
.000400 
.001150 
.001725 
.001475 
.001750 
.001125 

Inch* 
0. 
0. 

0. 

Initial  load. 

Blastfo  limit  below  60.- 
000  pounds  per  square 
incli. 

TensUe  strength. 

.000025 
.008860 

"."660625" 
.000825 

•••••• •••••■ 

General  summarjf, 

Teaafle  strength  per  square  inoh  of  original  section ...pounds..    88,678 

BoBgation  per  inch  after  rupture inch..     .1800 

Bednotion  ui  area  after  rupture,  per  centum  of  original  section 42. 7 

Position  of  rupture l".40ftomneek 

Character  of  broken  surfsoe —. silky 

Xtongatioa  of  inch  Motions MO^  ".32*,  'M4,  'MO 


! 


12-INCH   B.   L.   RIFLE,    NO.   1. 
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Hoop  A3. 
No.  3864. 


Marks,  "^o^ 

Diameter,  ''^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'^ 


Applied  loads. 

Elongation 
per  inch. 

Saoceesire 

elongation 

perlnoh. 

Permanent 
set. 

Sncceseire 

permanent 

set 

Bemarks. 

TotaL 

PerBqvare 
inon. 

Poundt, 

260 

1.250 

2,600 

5,000 

7,500 

10,000 

11,260 

12,500 

12,760 

18,000 

13,250 

18.500 

18,750 

14,000 

14,250 

14,600 

14,750 

15,260 

16,750 

16,250 

16.760 

17.250 

26,370 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80.000 
40,000 
45.000 
50,000 
51.000 
52,000 
53»000 
51.000 
55.000 
56,000 
57,000 
58,000 
5P,000 
61.000 
63,000 
65,000 
67,000 
69,000 
105,480 

Inch. 
0. 

.000150 
.000425 
.000800 
.001175 
.001550 
.001650 
.001775 
.001800 
.001850 
.001900 
.001950 
.002050 
.002100 
.002200 
.002425 
.002575 
.003800 
.005375 
.007000 
.008625 
.010375 

Ineh.    ' 
0. 

.000150 
.000276 
.000375 
.000375 
.000375 
.000100 
.000125 
.000025 
.000050 
.000050 
.000050 
.000100 
.000050 
.  000100 
.000225 
.000150 
.000225 
.  001575 
.001625 
.001625 
.001750 

Inch. 
0. 
0. 

.    Ineh. 
0. 

Initial  load. 

Elastio  Umit 
Tensile  strength. 

.000075 
.000100 

.000075 
.000025 



Genera\  tummary. 


Tensile  strength  per  square  inch  of  original  HoctioQ pounds.. 

JSlaatie limit  per  square  inch  of  orlglDaT  section do... 

Blongation  per  inch  after  mptni'o inch.. 

Elongation  per  inch  under  strain  at  elastio  limit do... 

Heduotion  in  diameter  at  point  of  rupture do... 

Redaction  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfiMe granular;  dull,  irregular  shaped  spot  at  center 

Elongation  of  inch  sections 'Ml,  ".23,  ",27*,  ".11 


105,483 
56,000 
0.1800 

.002100 
.004 


12-INCH  B.   L.   RIFLE,    NO,   !• 
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Hoop  Ae. 

No.  3848. 

Marks,  ^^o^ 

Diameter,  '^'.564. 

Sectional  area,  ,25  square  inch. 

Gauged  length,  ^", 


Applied  loads. 

Eloneation 
perlnob. 

Snooessive 

elongation 

perlnob. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

FoundM. 
250 
1,250 
3,500 
6.000 
7,500 
10^000 
11,250 
12,500 
12,750 
18.060 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
16.000 
15/250 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
26,360 

Pounds, 
1,000 
5.000 
10,000 
20,000 
90,000 
40,000 
45,000 
50,000 
51.000 
58,000 
53,000 

Inch. 
0. 

.000126 
.  000275 
.000626 
.001000 
.001300 
.001450 
.001075 
.001725 
.001750 
.  noi77<) 

0. 

.000125 
.000150 
,000350 
.  00C375 
.000300 
.000150 
.000225 
.000050 
.000025 
.000025 
. 000025 
.000025 
.OOOOftO 
. 000025 
. 000075 
.000050 
. 000125 
.000150 
. 000025 
.000600 
.001500 
. 002375 
. 002000 
.001625 

Inch, 
0. 
0. 

Inch. 
0. 

InitUIload. 

0. 

0. 

64,000          .001800 
65.000          .001825 
56,000          .001S75 

57.000 
58,000 
50.000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
106,440 

.001900 
.001075 
.602025 
.002160 
.002300 
.002525 
.  003125 
.  004625 
.007000 
.009000 
.010625 

Elastic  limit. 

t 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnils..  105.440 

Elastic  limit  per  square  inch  of  originu  section do...    59,000 

Elongation  per  incn  after  rapture  — inch..    0. 1475 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002025 

Bednction  in  diameter  at  point  of  ruptare do...        .074 

Bednetioiiin  area  after  rnptnre,  per  centum  of  original  section 24.6 

Position  of  rapture l".70i^mneck 

Character  of  broken  surface granular;  dnil  eccentric  spot 

Elongation  of  inch  seoUoM ''.09, 'M4^  "  24\ 'M2 


12-inch  b.  l.  rifle,  no.  1. 
Hoop  Bj. 

No.  3838. 

Marks,  "t%^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4t". 
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Applied  loads. 

Blongation 
per  inch. 

Saocessire 

elongation 

perlnoli. 

Permanent 
Bet 

SaccossiTe 

permanent 

sot. 

Bemarka. 

ToUL 

Persantt^ 
inon. 

Pounds, 

250 

1,250 

2.600 

6^000 

7.500 

10,060 

11,250 

12,500 

12,760 

13.000 

13,250 

13.500 

13.750 

14.006 

14.500 

16^000 

15^600 

16,000 

10,600 

84.210 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46.006 
60,000 
61,000 
62,000 
63,000 
64.000 
65.00U 
66^000 
68^000 
60,000 
62,000 
64,000 
66.000 
96,840 

Inch, 

0. 
.000050 
.  000300 
.000025 
.  000975 
.001300 
.001450 
.001675 
.001700 
.001725 
. 001775 
. 001975 
.002275 
.002675 
.004176 
.006300 
.008375 
. 010175 
.011950 

Inch, 
6. 

.000050 
.000250 
.  000325 

.  ooo:j50 

.  000325 
.000150 
.0JO225 
.000025 
.000026 
.000050 
.000200 
.000300 
.000400 
.001500 
. 002125 
.  002075 
. 001800 
. 001775 

Inch. 
0. 
0. 

Inek, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

General  summary, 

TensQe  strength  per  square  inob  of  original  section ponnds..    06,840 

Slaatle  limit  per  sonare  inoh  of  original  section do...    68,000 

Slongation  per  inoQ  after  mptare Inch..    0. 1926 

Blongation  per  inoh  nnder  strain  at  elastio  limit do. ..  .  001776 

Redaction  in  diameter  at  point  of  raptare do...       .134 

Bedaotlon  in  area  after  rupture, per  centum  of  original  section 41.9 

Poeiiion  of  rapture 1".90  ftt>m  neck 

Ghaiaoterof  oroken  surface doll,  silky 

EloiWatioxiof  inohseotiona ''.18^ ''.36*/M7,  ".U 


13-INOH  B.   L.   RIFLE,   NO.   1. 

No.  3874. 

Marks,  ^^^^^ 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 

Oaaged  length,  4'^ 
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Applied  loads. 

monfcatioD 
per  Inoh. 

Saooeaaite 

olonfi^atlon 

per  inch. 

Permanent 
aet. 

Soooeaaive 

permanent 

aet. 

Bemarka. 

Total. 

PerBonare 
Inoli. 

Poundi, 
250 
1.250 
2,500 
6^000 
7,500 
10,000 
11.250 
18,600 
12,750 
13,000 
18,250 
13,600 
13,780 
14,000 
14.280 
14,500 
14,750 
15.000 
36.950 
15,500 
16^750 
10,250 
10,750 
17,250 
17.750 
18,250 
26,410 

FowHidi. 
1.000 
6,000 

'10,000 
20,000 
80,000 
40.000 
45,000 
60,000 
51,000 
52,000 
53,000 
64,000 
66,000 
60,000 
67,000 
68,000 
69.000 
00.000 
01,000 
08,000 
08.000 
06,000 
07,000 
00,000 
71,000 
73,000 

106,040 

Inch, 
0. 

.000076 
.000850 
.000675 
.000876 
.001250 
.001426 
.001676 
.001575 
.001625 
.001700 
.001750 
.001800 
.001825 
.001825 
.001926 
.001050 
.002025 
.002125 
.002426 
.002725 
.003876 
.  005725 
.007726 
.000476 
.010076 

JfMft. 

0. 

.000075 
.000175 
.000325 
.000300 
.000375 
.000175 
.000160 

0. 
.000050 
.000076 
.000060 
.000050 
.000025 

0. 

.000100 
.000025 
.000076 
.000100 
.000300 
.000300 
.001250 
.001750 
.002000 
.001760 
.001500 

Inch, 
0. 
0. 

JimA. 
0. 

Initial  load. 

ElaaUa  limit 
Tensile  strength. 

0. 
0. 

Oeneral  »ummarff. 

Tensile  atrength,  per  square  inoh  of  original  section ponnds..  106,040 

Slastloltmi^persanare  inoh  of  original  seotion do...    00,000 

Skmgatton  per  inch  after  niptnre inoh..      .  1425 

Bkm nation  per  inch  under  strain  at  elastio  limit do...  .002C25 

Redaction  in  diameter  at  point  of  raptuTB do...       .114 

Bednotlon  in  area  after  rapture,  per  eentam  of  original  section 80.4 

Poattton  of  raptors ".9firomneok 

Character  of  noken  surface granular,  silky  center 

Elongation  of  inoh  aectlona. ".08^  ".00/02, ''.28* 


Marks,  *|?;g« 


12-inch  b.  l.  bifle,  no.  1. 
Hoop  0«. 
Ko.  3873. 
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.lucuno,     BT|0 

Diameter,  ".56i. 

SectioDal  area,  .25  sqaare  inch. 

Gauged  length,  4t'\ 


Applied  IomU. 

EloneAtlon 
permcb. 

Saeeeeslve 

elongation 

perlnch. 

Permanent 
■et 

SoooeMiTe 

permanent 

■et. 

Kemtrtii 

Total 

Per  MfUtfe 
inon. 

Poundg, 

250 

1,260 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

11,750 

18,000 

13,250 

18,500 

18.750 

14,000 

14,250 

14,750 

15.250 

15,750 

16.250 

16.760 

25,710 

Pwmdt, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 
68,000 
68,000 
54,000 
55,000 
66,000 
57,000 
59.000 
61,000 
63,000 
65,000 
67,000 
102,840 

Inch. 
0. 

.000160 
.000250 
.000660 
.000050 
.001275 
.  001475 
.001700 
.001750 
.001800 
.001900 
.001975 
.002250 
.002450 
.002625 
.003200 
.004575 
.006600 
.008500 
.000760 

Inch, 
0. 

.000160 
.000100 
.000400 
.000300 
.000325 
.000200 
.000225 
.000060 
.000050 
.000100 
.000075 
.000275 
.000200 
.000175 
.000575 
.001875 
.001925 
.002000 
.001250 

Inch. 
0. 

o: 

Inoh. 
0. 

Initial  kMd. 

KlaBticlimit. 
Tenalle  strength. 

.000025 
.000025 

.000026 
.000025 

General  eummarjf. 

Tensile  strength  per  sqaare  inch  of  original  section .....pounds.  102,840 

ISlastie  limit  per  sQoare  inoh  of  original  section do...    54,000 

Elongation  per  Inoii  after  rapture inch..      .1650 

Slongation  per  inoh  under  strain  at  elastic  limit do...  .001975 

Redociion  in  diameter  at  point  of  rupture do...       .104 

Beduction  in  area  after  roptare,  per  oentnm  of  original  section 83. 5 

Position  of  rapture ".6  from  middle  of  stem 

Character  of  DTokeo  surflkoe granular,  silkj  center 

VongatioQ  of  inoh  seotiona , 'M2. "  J9*, '^13,  ".08 


12-INCH   B.   L.   RIPLE,   NO.   1. 

Hoop  O9. 

No.  3821. 

Marks,  i|&§ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4^'. 
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Applied  loads. 

Blonntton 
permch. 

SaooeaaiTe 

AlonffAtlon 

pertnoh. 

Pemument 
Bet. 

SooceMiye 

permaaent 

•ei. 

ToUL 

Per  aaiiAre 
incD. 

Poundt. 

250 

],250 

2.500 

6.000 

7.500 

10,000 

11,250 

12,500 

12,750 
13.000 
13,250 
13,750 
14,250 
14,750 
15,250 
15,750 
28,810 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 

51,000 
52,000 
53,000 
55,000 
67,000 
60,000 
61,000 
63,000 
105,240 

Ineh, 
0. 

.000150 
.000300 
.000660 
.001000 
.001360 
.001525 
.001825 

.001850 
.002076 
.002176 
.008575 
.008326 
.004360 
.005550 
.000786  ' 

0. 

.000150 
.000150 
.000350 
.000350 
.000350 
.000175 
.000800 

.000125 
.000126 
.000100 
.000400 
.000750 
.001026 
.001200 
.001175 

Inch, 
0. 
0. 

Inch, 
0. 

Initiftlload. 

Blastio  limit  (appioxi- 
niAte). 

Tensile  etrength. 

'"."006025** 
.000125 

.000025 
.000100 

General  mimmary. 

Tensile  etrengtb  per  sqnsreinohof  origiiiAl  seetion .....poands..  105,240 

Blastio  limit  per  aansre  inch  of  originsl  section  (spproximste) do  ..    50,000 

ISlongation  per  inoh  after  raptaro inch..    0.1200 

Slongation  per  ineh  under  striiin  at  elastio  limit do...  .001826 

Bednction  in  diameter  at  point  of  rapture do...       .074 

Beduotion  in  area  alter  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture 1".  66  firmn  neck 

Character  of  broken  snrCiftce gruialar,  silky  apot  at  the  ciroumferenoe 

Bisngatlon  of  inch  sections ".06,".09/'.23*/UO 


12-inch  b.  l.  riflk,  no.  !• 
Hoop  D^. 

No.  38C5. 

Marks,  ^^^»o^ 

Diameter,  >'^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 
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Applied  kMids. 

Elonf[ation 
p«r  inch. 

SncoesaiTO 

elongation 

periooh. 

Permanent 
■et. 

Sncceaslre 

permanent 

■et. 

Bemarlu. 

ToUl. 

Pergqaare 
incD. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,760 

15,260 

16.750 

16,250 

16,750 

24,280 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
i6,000 
60,000 
61,000 
62,000 
58,000 
64,000 
56,000 
56,000 
57,000 
50,000 
61,000 
68,000 
66,000 
67.000 
07,120 

JfncA. 
0. 

.000125 
.000375 
.000675 
.001025 
.001425 
.001575 
.001775 
.001850 
.001875 
.001025 
.002000 
.002150 
.002300 
.  002560 
.004250 
.006625 
.008500 
.  010300 
.012000 

0. 

.000126 
.000250 
.000300 
.  000350 
.000400 
.000150 
.000200 
.000075 
.000026 
.000050 
.000076 
.000150 
.000150 
.000250 
.001700 
.002376 
.001875 
.001800 
.001700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

SlaaU)Umii 
Tenaile  stroagth. 

.000026 
.000100 

.000026 
.000076 

Genei'al  summary. 

Tensile  strength  per  square  inoh  of  orisinal  aeotlon poonda..    97,120 

Slaatic  limit  per  tqoare  inch  of  orlginni  section do...    64^000 

Blongation  per  inch  after  rupture ^ inoh..    0.1760 

Elongation  per  inoh  under  strain  at  elastic  limit do  ..  .002000 

Rednotion  in  diameter  at  point  of  rupture do...       .164 

Bednctioif  in  area  alter  rupture,  per  centum  of  original  section 47.3 

Poeftionofraptare P'.40  fhmi  neck 

CbanMster  of  brolcen  surface silky 

Blongation  of  inch  sections ".08; 'MO,  ".28*, 'M» 

H.  Ex.  166 11 


13-INCH   B.   L.   BIFLE,    NO.   1. 
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12-nrCH  STEEL  B.  L.  BIFLE,  HO.  1. 

Specific  ffratity  and  kardnest  of  \oopt. 


Hoop. 

H»rks  OQ  speol- 
men. 

Spcciflo 
gravity. 

Hardness. 

1 

12RiAa    R«1C... 
12R,  B,    K«H... 
12  U|  O4    K4  jA.  ... 
12B,  D,    £«M... 

km   O^^Vt 

7. 8481 
7.8511 
7.6481 

21.64 
23.70 
20.03 
22.39 

Trunnion  Hoop. 

^  No.  3903. 

Marks,  "»TH 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtb,  4J'. 


Applied  loads. 

Elonffation 
per  Tnoh. 

Snocessivo 

eloiif(atioii 

per  Inch. 

Permanent 
set. 

Successive 

penuauent 

set. 

TotaL 

Per  sqaare 
inco. 

Potmd*. 

250 

1,250 

2,500 

5,000 

t.500 

10,000 

11,000 

12,250 

12,500 

11,760 

12,000 

12,600 

13,000 

13,600 

14,000 

14.500 

22,290 

Pounds, 
1,000 
5,000 
10,000 
20,000 
60.000 
40.000 
44,000 
45,000 
46.000 
47,000 
48,000 
50,000 
62,000 
54,000 
66,000 
58,000 
80,160 

Inch, 
0, 

,  000150 
. 000300 
. 000075 
.000975 
.  001350 
.001175 
.  003G25 
.004325 
.004750 
.000425 
.  0077.'i0 
.  0097.50 
.011750 
.  013375 
.016750 

Inch. 
0. 

.000150 
.000150 
.000375 
.000300 
.000375 
.  000125 
.002150 
.  000700 
.000425 
.001675 
.001325 
.  0021K)0 
. 002000 
.001025 
.002375 

Inch, 
0, 
0. 

iTieh. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.002050 

.002050 

.  004575 

. 002525 

•  •»••••■•»•• 



General  summary, 

Tenaile  streni^  per  square  inch  of  original  section pounds..    80,160 

Xlastio  limit  per  sanare  inch  of  original  section do...    44,000 

jBlon^eation  per  inch  after  rapture inch..    0.2075 

lEELoBgatlon  per  inch  imder  strain  at  elasticlimit do...  .001475 

Bednction  in  diameter  at  point  of  rupture do...       .164 

Bedootion  in  area  after  rapture^  per  centum  of  original  section 49.7 

Position  of  rapture 2'' from  neck 

Character  of  broken  surfiioe silky 

Blongitf  an  •£  Inch  — ottono ••.... ....'M3,''.41*,M7,"12 


12-INCH  B.   L.   RIFLE,   NO.  1. 

No.  3856. 

Marks,  1^5  go 

Diameter,  '^564. 

Sectional  area,  .25  square  inch* 

(Ranged  length,  ^". 
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▲ppUed  loads. 

SUmgation 
per  Inch. 

SnoeeniTe 

elongatloo 

perinoh. 

Permaneui 

Mt. 

Snooosnive 

permanont 

set 

Bomarks. 

Total 

Fersqaare 
inon. 

Pottfuit. 

250 
1,260 
2.500 
7,500 
12,500 
15,000 
17,600 
17,750 
18,000 
18,250 
18,500 
ia760 
19,000 
19,250 
19.500 
19.790 
20.260 
90,760 
21.250 
21,760 
22,250 
84,220 

PovndM, 
1,000 
6,000 
10.000 
80.000 
60.000 
00,000 
70.000 
71.000 
72.000 
73,000 
74,000 
7^000 
70.000 
77,000 
78,000 
79.000 
81,000 
83,000 
86.000 
87.000 
89,000 
180^880 

Inttih, 
0. 

.000007 
.000367 
.001000 
.001007 
.002033 
.002433 
.002433 
.002600 
.002533 
.002667 
.002007 
.002707 
.002933 
.003107 

.O03r>oo 

.004000 
.004833 
.006933 
.000883 
.007888 

Jne&. 

a 

.000007 
.000300 
.000088 
.000607 
.000360 
.000400 
0. 

.000007 
.000033 
.000034 
.000100 
.000100 
.000160 
.000234 
.000333 
.000500 
.000833 
.001100 
.000900 
.001000 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strengtli. 

.000033 
.000033 

.000083 
0. 

Chneral  9ummary. 

Tenille strength  per  square  Inch  of  original  seotion • poonds..  186,880 

£la«tio  limit  per  sqaare  in^hof  originaTseotion do..,    78,000 

XloogaUon  per  incn  after  mptare : iiiob..    0. 1200 

SoogaUon  per  inch  under  strain  at  elaatio  limit do...  .002767 

Sedoctionin  diameter  at  point  of  rupture do...       .004 

Beduetion  in  area  after  rupture,  per  oentnm  of  original  section 9L4 

PositfoB  of  rupture ".OSfirom  neck 

Cbaracter  of  broken  surface... granular;  silky  eccentric  spot 

Bongadonofinohseotions • "M^**JV^"AV 


12-mCH  B.   L.   BIFLE,   NO.   1. 
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12-INCH  B.  L  RIFLED  MORTARS. 


CAST-IRON  BODIES,  STEEL  HOOPS,  AND  GAS  CHECKS. 
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IZ-mt^^^l^'  Rifled-  c7)Zor(^cLr^ 


H  Ex.. /^_jr..._51  2 
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12'-jncu  b.  l.  eifled  mortabs< 

Cast  Iron  Body  No.  1. 
(Condemned.) 
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No.  3860. 


Marks,  "Vtf^ 
Length  of  stem,  24''.26. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  20''. 


Applied  loads. 

BloDsation 
perlnoh. 

SoooesfliTe 

elnngatioii 

perlnoh. 

Pennanent 

SnoeeaslTe 

permanent 

•et 

ToUI. 

Per  square 
inch. 

Poundt. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

28,000 

24,000 

25,000 

28,010 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8^000 

9,000 

10,000 

11,000 

12.000 

18,000 

14.000 

1^000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

2»,010 

Ineh. 
0. 

.000050 
.000105 
.000155 
.000210 
.000280 
.000360 
.000415 
.000400 
.000575 
.000660 
.000780 
.000825 
.000926 
.  001010 
.001130 
.001240 
.001880 
.001515 
.001680 
.001865 
.002070 
.002305 
.002620 
.002966 

Ineh. 
0. 

.000050 
.000055 
.000050 
.000056 
.000070 
.000080 
.000055 
.000075 
.000086 
.000085 
.000070 
.000095 
.000100 
.000085 
.000120 
.000110 
.000120 
.000135 
.000165 
.000185 
.000205 
.000235 
.000315 
.000345 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.000040 

.000035 

.000065 

.000025 

.000105 

.000040 

.000155 

.000050 

^000240 

.000086 

.000366 

'".'666125 

.000585 

.000180 

.000895 
.001150 

.000310 
.000255 

Fractured  2*'  fron  the  neck. 
Appearancei  onif orm  granular. 


■3 


4 


12-lNCH   B.   L.    RIFLED    MORTARS. 
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No.  790. 


Marks,  "V^,"^^*" 
Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  10". 


Apiilied  loads. 


I 


TotflO. 


Potmdt, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

g,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

18.000 

17.000 

18,000 

10,000 

20.000 

21.000 

22,000 

23,000 

24,000 

85,000 

28,000 

27.000 

28,000 

29,000 

80,000 

31,000 

82,000 

38.000 

84.000 

85,000 

36,000 

37,000 

88,000 

30.000 

40,000 

51,480 


Per  sqaare 
incn. 


F<Hindt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29.000 

80,000 

31,000 

32,000 

83,000 

84,000 

35,000 

38,000 

87,000 

88,000 

89.000 

40,000 

51,480 


Coropree- 

sion  per 

lucli. 


Inch, 


0. 


.00005 
.00010 
.00015 

.oeo2i 

.00026 
.00031 
.00038 
.00043 
.00049 
.00058 
.00063 
.00070 
.00077 
.00083 
.00090 
.  0U098 
.00106 
.00114 
.00121 
.00128 
.00135 
.00142 
.00151 
.00160 
.00170 
.00178 
.00188 
.00199 
.00200 
.00228 
. 00241 
.00256 
.00271 
.00202 
.00317 
.00337 
.00359 
.00400 
.00440 


Successive 

coiupres- 

siou  per 

iuoh. 


I 


Inch. 


0. 


.00005 

. 00005 
. 00005 
.00006 
. 00005 
. 00005 
. 00007 
.00005 
.00006 
.00009 
. 00005 
.OoOOT 
.00007 
.00008 
. 00007 
.00008 
.00008 
. 00008 
.00007 
.00007 
.  0i.007 
. 00007 
.00009 
.00000 
.00010 
.00008 
.00011 
.00010 
.00010 
.00019 
.00013 
.00015 
.00015 
.00021 
. 0UOJ5 
.00020 
.  00022 
.00041 
.00040 


Permanent 
set. 


Ineh. 


0. 


0. 


.00002 


.00007 


.  00014 


00024 


00047 


,00096 


,00215 


Snccessive 

permanent 

sot 


Inch, 


0. 


.00002 


.00005 


.00007 


.00010 


.00023 


.00040 


.00119 


Remarks. 


loltiallMd. 


Ultimate  strength. 


Failed  by  triple  flexure. 


13-INCH  B.   L.    EIFLKD   MOETAKS. 


Marks,  "Vk'J"^ 
Leugth,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  lengtb,  5". 


iMh.       I 


■Ion  imc 

iuob. 


-cr 


»  ;Pm.,„.t  Sr"!" 


Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED  MORTARS. 
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No.  3862. 


Marks,  »»V*;«^»«  . 
Length  of  stem,  22^^88. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Gnaged  length,  20'^ 


Applied  loAdB. 

EloDKfttlon 
per  inch. 

Snccemfye 

eloDgation 

per  inch. 

BncceesiTe 

SemarkB. 

TotoL 

Per  Maare 
inoii. 

PermMieDt .  p^^rujaneiit 
"*'■               set 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6.O0O 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

16,000 

16,000 

17,000 

18.000 

19.000 

20.009 

21,000 

22,000 

28.000 

24,000 

25,000 

80.020 

Foundt. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80.020 

Inch. 
0. 

.000050 
.000095 
.000145 
.000196 
.00OP45 
.000296 
.000345 
.000400 
.000465 
.000520 
.000596 
.000660 
.000729 
.000790 
.000866 
.000945 
.001085 
.001120 
.001210 
.001820 
.001450 
.001585 
.001745 
.001926 

IncK 
0. 

.000060 
.000045 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000065 
. 000055 
.000075 
.000065 
.000065 
.000065 
.000076 
.000080 
.000090 
.000085 
.000090 
.000110 
.000130 
.000135 
.000160 
.000180 

IndL 
0. 

Inch. 
0. 

• 

InitUlload. 
Tensile  strength. 

0. 

.000020 

.000020 

.000035 

.000015 

.000055 

.000020 

.000085 

.000030 

.000120 

.000035 

.000185 
"V006280" 

.000065 

'*".'6oo696" 

.000420 
.000520 

.000140 
.000100 

Fraotored  4J''  from  neok. 
Appearance,  aniform  granular. 
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No.  3863. 

Marks,  ""bV"* 

Length  of  stem,  23".37 

Diameter,  1".129. 

Sectional  area,  1  sqaare 

incli. 

Gauged  length,  20". 

AppLedlo«d8, 

''^scr 

Su^iwlTe 

S.irc«'.ive 

ToUL 

'"cr" 

p.riuch. 

e™«.»Wit 

"■ZT" 

BvDivk*. 

Pound., 

P<wn<fi. 

0,'"^ 

Inch, 
0. 

0.^"^- 

0, 

Dtlikl  iMd. 

IE 

4,000 

Sffi 

if;  000 

:S 

.OOOOSO 

;oo1n»m 

"of 

!000300 

[oOliUSO 

Is 

t:Z 

.UOIXW) 

.oooor-) 

olooo 

ioouioo 

.000000 

"".'ooooii' 

■".■060010" 

i^iuoo 

.OOOIKHI 
.000^80 

'",'6i>oois  ■ 

a;  000 

iilvoo 

4.000 

;  000070 

.000045 

'":»6o2o^' 

15,000 

9.000 

.OU0OS6 

Ifl.OIH) 

t.m 

'.OOOi^S 

""."m>6026^" 

:s>o<i 

'.000000 

2i'mo 

aiiooo 
1,000 

.'0l[1205 

!00ii08S 

.oouuo 

'".' 000160  " 

"'  lobooio" 

2.000 

1001150 

.00U135 

"'.'00O2r,5' 

'".'oooofts^' 

24ilMH 

^loSo 

'".'oiioiio' 

25,00(1 

iftooo 

^ooieos 

.'000170 

.'ouooM 

3I,S00 

tren  .pplM  nnd  then 

«lc«Jif.t«nd,ukn.iuc. 

ir 

4,000 

002000 

ROOD 

«,'ooo 

8,000 

lO.AOO 

10,000 

la^ooo 

1!,000 

14,000 

IB,  000 

1B,00D 

H.0O0 

ao.oofl 

20.000 

22,000 

^000 

003745 

2*,0M 

2?.  000 

!S,000 

22,000 

003785 

20,000 

18!  000 

8.000 

1«,000 

Sooo 

003440 

tz 

003100 

loiSSI 

8,000 

0.000 

8.000 

003000 

ftooo 

fllooo 

001^5 

4.000 

4,000 

•02661 

2,000 

Jooo 

1,000 

1,000 

smIooo 

20  000 

OMSio' 

22.000 

2^000 

M,000 

S4,OO0 

003»lftO 

22,000 

22,000 

003785 

57,000 

aa,'ooo 

22)000 

24,000 

24,000 

003BM 

22,000 

22,000 

M,000 

20,000 

003005 

ai.Tso 



Fraotnred  at  the  neck. 
Appearance,  oDiform  granalar. 
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No.  792. 


Marks,  "V+,^^ 
Length,  12''.  * 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


Applied  loads. 


ToUI. 


1,000 
2,000 
8,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
34.000 
26,000 
28.000 
27,000 
28,000 
29.000 
80.000 
81,000 
82,000 
83,000 
84.000 
88,000 
88,000 
87,000 
88,000 
30,000 
40,000 
64»800 


Per  sqaaro 


rsaaa 
ineh. 


Potmdf. 

1,000 

2»000 

8,000 

41,000 

6^000 

6,000 

7,000 

8|000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

18,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

28,000 

24,000 

85,000 

26,000 

27,000 

38,000 

29,000 

80,000 

81,000 

82,000 

88,000 

84,000 

85,000 

86.000 

87,000 

88,000 

89.000 

40.000 

54,600 


Compres- 
sion per 
inch. 


JfMft. 

0. 

.00006 
.00018 
.00017 
.00022 
.00026 
.00031 
.00096 
.00041 
.00047 
.00003 
.00058 
.00064 
.00070 
.00076 
.00081 
.00086 
.00094 
.00100 
.00106 
.00111 
.00119 
.00126 
.00181 
.00139 
.00147 
.00156 
.00164 
.00172 
.00185 
.00196 
.00210 
.00222 
.00240 
.00260 
.00284 
.00300 
.00325 
.00851 
.00389 


SaccdAflive 

ColUplTS- 

sioD  per 
inoli. 


Jneh, 
0. 

.00006 
.00006 
.00<)05 

.00005 
.  00<K»4 
.OOuOj 
.  00005 
.00005 
.00000 
.00005 
.00000 
.00006 
. 00006 
.00006 
.00005 
.00005 
. 0OO08 
. 00006 
.  00tK)6 
.  00005 
. 00008 
.00007 
.00005 
.00008 
.00008 
.00009 
. 00008 
.00008 
.00013 
.00011 
.00014 
.00012 
.00018 
.00020 
.00024 
.00016 
.00025 
.00026 
.00088 


Permanent 
aet 


Inch, 
0. 


0. 


.00005 


.00009 


.00012 


.00020 


.00028 


.00086 


.00188 


Saccessire 

permanent 

set. 


Inch, 
0. 


.00005 


.00004 


.00003 


.00006 


,00008 


,00058 


.00102 


Bemarks. 


1 


Initial  load. 


.i 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-INCU    B.  L.  RIFLKD    MORTARa. 
Bo.  793. 


Marks,  "S£'J* 

Length,  10". 

Diameter,  1".129. 

SoctJonal  area,  1  square  inch. 

Gauged  length,  5". 


.„,„,»,. 

Totd. 

-l.-S'- 

Poun-t.. 

PMmrf.. 

e.oiM 

Ik^t 

10,  WO 

Jftooo 

3".  MO 

ov,  uuv 

3fi,'ll0(l 

Mono 

c3.e{io 

63,800 

Failed  by  triple  flezare. 


TENACITY   SPECIMEHS. 


No.  of 

Kamlien. 

Dlamoter. 

^'^i^"' 

""■ 

Total. 

^"'^T" 

Found*. 

J^«nd.. 

am 

ZB-ZX 

806S 

1.00 

3l>71 

BL,M 

83.3*0 

12-INCn    B.    L.    RIFLED    MORTARS. 


181 


Oast-Iron  Body,  No.  2, 

No.  8812. 

Marks/' ^V^ 

Diameter,  1''.122. 

Sectional  area,  .99  sqaare  inoh. 

Leugth  of  stem,  24^M0. 

Ganged  length,  20". 


Applied  loads. 


Total 


Founda, 

990 

3.980 

2,970 

8,900 

4,960 

6,940 

6,930 

7.920 

8.910 

9,900 

10.890 

11.880 

12,870 

13,860 

14,890 

15,840 

16,830 

17,820 

18,  810 

19,800 

20,790 

21.780 

22,770 

23,760 

24,750 

30,840 


PerMiure 
Incn. 


Piownda, 
1,000 
2.000 
8,000 
4,000 
6.000 

?,000 
,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
1^000 
16^000 
17.000 
18^000 
19.000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
81,150 


Blonntlon 
per  inch. 


». 

.000060 
.000110 
.000160 
.000210 
.000260 
.000320 
.000385 
.000440 
.000495 
.000556 
.000610 
.000675 
.000745 
.000810 
.000875 
.000940 
. 001010 
.001095 
.001180 
.001245 
.001850 
.001440 
.001555 
.001670 


Snec^eselTe 

elongaUon 

per  iQoh. 


Inch. 
0. 

.000066 
.000050 
.  000U50 
.000050 
.000050 
.000060 
.000065 
.000055 
.000055 
.000000 
.000056 
.000065 
.  000070 
.000065 
.000065 
.000005 
.  000070 
.000085 
.000085 
.000005 
. 000105 
.000090 
.000115 
.000115 


Permanent 
set. 


Soccessiye 

permanent. 

set. 


.000215 
.  0001165 


Inch. 
0. 

Inch. 
0. 

.000010 

.000010 

.000035 

.  000025 

.000045 

.000010 

.000050 

.000005 

.000060 

.  OuOOlO 

.  000005 

.000035 

.000115 

.000020 

.000160 

.000045 

.000055 
.000050 


Bemarkfl. 


Initial  load. 


Tensile  strength. 


Fractured  1"  from  neok. 
AppearancOi  uniform  granular. 
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12-INCH    B.    L.   RIFLED    MORTARS. 


Ho.  3813. 


Diameter,  rM*29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  24".06. 
Gauged  length,  20^'. 


Applied  loads. 

Blonntion 
perlnoh. 

SacoesslTe 

eloDjcation 

per  inch. 

Permanent 
set. 

Successive 

Remarlu. 

ToUl. 

■ 

Per  sanare 
inoiL 

periuauent. 
set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18, 000 

19.000 

20,000 

21,000 

22. 000 

23,000 

24,  000 

25. 000 

30, 020 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18, 000 

19.000 

20,000 

21,000 

22,  000 

23,000 

24,000 

25,000 

80,020 

Inch, 
0. 

.000060 
.000105 
.000155 
.000205 
.000265 
.000316 
.000375 
.000435 
.000400 
. 000546 
.000605 
.000660 
. 000735 
.000790 
.000860 
.  000930 
.  OOIOOO 
.001075 
.001160 
.001240 
.001340 
.001480 
.001540 
.001660 

Inch. 
0. 

.000060 
.  000045 
.  000050 
.  000050 
.  000050 
. 000060 
. 000060 
.000060 
. 000055 
.  000055 
.  000060 
.  000055 
000075 
.000055 
.000070 
. 000070 
.000070 
.000075 
. 000075 
.  OOOOPO 
. 000100 
. 000090 
.000110 
.000120 

Inch. 
0. 

Inch. 

0. 

Initial  loftd. 
Tensile  strengtii. 

.  000005 

. 000005 

.000030 

.  000025 

.000040 

.000010 

.  000050 

.000010 

.  000065 

.000015 

.000085 

.000020 

.000110 

.000025 

.000155 

.000045 

.  000215 
.000260 

. 000060 
.000045 

Fractured  1"  from  neck. 
Appearance,  aniform  granular. 
Specific  gravity,  7.2480. 
Hardness,  18.38. 


TENACITY  SPEOIMENS. 


No.  of 
Test 

Marks. 

Diameter. 

Sectional 
area. 

Tensile  strenj^h. 

Speoiao 
gravity. 

Hardness. 

TotaL 

Per  square 
incli. 

8058 
3054 
3055 
3056 
3057 
8058 

3059 
3060 
8061 

12HB3TB, 

BTgl 

BT4O 

BT,M 

bU 

BL. 

12  M  %  T  R, 

MTgl 

MT4O 

MT«M 

Inchet, 

1.129 
1.129 
1.129 
1.129 
L129 
1.129 

L129 
1.129 
1.129 

Sq.  ineKes. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

Poundi, 

81, 670 
82,580 
82, 350 
83,240 
81,980 
81,84v 

82,710 
81,690 
82,480 

Pounda. 

81,670 
82.580 
82,350 
83,240 
81.980 
81,340 

82,710 
31, 690 
32.480 

7.2465 

7.2435 
7.2441 

17.26 
16.90 
17.44 

7.2465 
7.  2370 
7.2428 

19.81 
18.19 
ia78 

Appearance  of  fractures,  uniform  granular. 
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Ho.  3810. 


Marks,  "^V^ 
Diameter,  r'!l29. 

Sectional  area,  1  sqaare  Inch. 

Length  of  stem,  24'^6e. 

Ganged  length,  2(K^ 


Applied  loads. 

Elonsation 
perxnoh. 

Snocesstve 

elongation 

perluoh. 

SQccenaire 

Kemarke. 

Total 

Per  Bquan 
inoD. 

^^               eet. 

Potmdf. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8^000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

83,000 

24,000 

26,000 

29,010 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6.000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26^000 

28^010 

Ineh. 

0. 

.000060 
.000120 
.000176 
.000230 
.000285 
.000340 
.000300 
.000455 
.0005J5 
.000575 
.000645 
.000705 
.000780 
.000845 
.000930 
.001006 
.001096 
.001176 
.001286 
.001390 
.  001505 
.001650 
.001785 
.002000 

Inch, 
Ol 

.000060 
.000060 

. 000055 
. 000055 
.000055 
.000055 
.000050 
. 000065 
.000060 
. 000060 
. 000070 
.000060 
.000075 
.00(H)65 
.000085 
.  000075 
.000000 
.000080 
.000110 
.000105 
.000115 
.000145 
.000136 
.000215 

Inch, 
0. 

Inch. 
0. 

luitial  load. 

• 
• 

Teneile  stren^h. 

.000010 

.000010 

•«■«■*>>••>* 



•""""" i 

.  000040 

.000030 

.000050 

.  000010 

.000076 

.000025 

.000100 

.000026 

.  000135 

. 000035 

.000190 

.000055 

.000270 

.000080 

.000406 

.000135 

Fractured  6"  from  neck. 
Appearancci  oniform  granalar. 


Hlt,T 


13'INCH  B.  L.  RIFLEU  MOBTABS. 
N0.38L1. 


Marks/ 

Diameter,  1".129. 
Sectional  area,  1  sqnare  inoh. 
Length  of  atom,  2i".43. 
Ganged  lengtb,  20". 


Applied  lOBda, 


!•"■     ■■•»" 


alow 


Fractured  6^"  from  neck. 
Appearance,  aniform  graunlar. 
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No.  779, 


Marks,  ^^B^'^»« 
Length,  W. ' 
Diameter.  l'M29. 
SectioDal  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  lottds. 


L 


ToUL 


Pounds. 

1«000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

U.0O0 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

-26.000 

27.000 

28,000 

29,000 

30,009 

81,000 

82,000 

83,000 

34.000 

85,009 

86,000 

37,900 

88,000 

89,900 

40.090 

66^500 


Per  sq aare 
taon. 


Potmdt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,900 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80.000 

81.000 

82,000 

83.990 

84,000 

86,000 

86.000 

87.900 

38.000 

89.000 

40,000 

66;  690 


Compres* 

sioo  per 

inon. 


Inch, 

0. 

.00006 
.00011 
.00016 
.00020 
.00035 
.00030 
.00037 
.00042 
.00047 
.00052 
.00058 
.00064 
.00071 
.00077 
.00081 
.00087 
.00093 
.00100 
.00107 
.00112 
.00118 
.00127 
.00133 
.00139 
.00147 
.00152 
.00161 
.00170 
.00178 
.00188 
.00198 
.00209 
.00220 
.00230 
.00246 
.00261 
.00280 
.00890 
.00820 


Saco6«8ive 

compree- 

ftion  per 

inoQ. 


7neA. 

0. 

.00006 
.  00005 
.  00005 
.  00001 
. 00005 
.  0l>005 
.00007 
.00005 
.00005 
.00005 
.00006 
.00006 
.00007 
.00006 
.00004 
.  00000 
,00006 
. 00007 
.00007 
.  00005 
.00006 
.00009 
. 00006 
.00006 
.00008 
.00005 
.01*009 
.00009 
.00008 
.00010 
.00010 
.00011 
.00011 
.00010 
.00016 
.00016 
.00019 
.00020 
.00020 


Permanent 

set. 


Inch, 
9. 


0. 


Failed  by  triple  flexure. 


.00002 


.00007 


.00010 


.00017 


.00028 


.00054 


.00U6 


Successive 

permanent 

set. 


Inch, 
0. 


.09002 


.00005 


.00003 


.00007 


.00911 


.00026 


.00068 


Bemarkt. 


Initial  load. 


Ultimate  straiKth. 


12-INCn   B.   L.   RIFLED   MORTABS. 


Oabt  Iron  Body,  "So.  3. 
No.  3828. 
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Marks,  «^hY^ 
Length  of  stem,  231^'. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Ganged  length,  20". 


Applied  loads. 

Elonntion 
per  Inoh. 

SucooMire 

elongation 

per  Inoh. 

Permanent 
set. 

SaccesaiTe 

perinnnent 

set. 

■ 

Bemarka. 

TotaL 

PersqiMn 
Inoh. 

P9und$. 

1.000 

2,000 

3,000 

4,000 

8,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

18.000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,148 

PowndB. 

1,000 
2,008 
8,000 
4|000 
8,000 
fl^OOO 
7,000 

8;  000 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
18,000 
18,000 
17,000 
18^000 
19,000 
20,000 
21,000 
22.000 
23.000 
24.000 
95^000 
89,140 

0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000305 
.000360 
.000420 
.000485 
.000535 
.000596 
.000600 
.000785 
.000790 
.000860 
.000935 
.001005 
.001090 
.001180 
.001270 
.001355 
.001490 
.001600 
.001750 

Inch. 
0. 

.000050 

.oooo:)0 

.000050 
.000050 
.000055 
.000050 
.000055 
.000060 
.600065 
.000050 
.000060 
.000065 
. 000075 
.000055 
.000070 
.001075 
.  000070 
. 000085 
.OOOOUO 
.000090 
.000085 
.000135 
.  000110 
.000150 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.000010 

.000010 

.000030 

.000020 

.000040 

.000010 

.000060 

.000020 

.000095 

.000038 

.008135 

.000040 

.000190 

.000056 

.000285 
.000855 

.000096 
.000070 

Fractnred  IV'  from  neck. 
AppearancCi  aniform  granular. 


12-IKCH  B.  L.  RIFLED  MOBTARS. 
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Fo.  3828. 

Marks,  "^^f^ 

Length  of  stem,  24-^^' 

Diameter,  1".129 

Sectiooal  area,  1  square  inch. 


Applied  loads. 

EloDeatios 
per  inch. 

Snrce«sfT« 

elongation 

p«rliich. 

Permanent 
set 

SoooeBslTe 

permanent 

set. 

Remarks 

Total. 

Pfcr  sanare 
incD. 

Paundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

28,820 

FoundM. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8.000 

9.006 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

28.000 

24,000 

25,000 

28,820 

.000066 

.000100 
.000150 
.000205 
.000255 
.000315 
.000365 
.000425 
.000490 
.000546 
.000605 
.000660 
.000735 
.000700 
.000860 
.000926 
.001005 
.001100 
.001186 
.001280 
.  G01300 
.001510 
.001645 
.001815 

Inch. 
0. 

.000050 
.000050 

.000050 
. 000055 
.  0<J0050 
.000060 
.  000050 
.000060 
.000065 
.000056 
.000060 
.000055 
.000075 
.000065 
.000070 
.000065 
.000080 
.000005 
.000085 
.000006 
.000110 
.000120 
.000135 
•000170 

Inch. 
0. 

InelL 
0. 

Initlalload. 

• 

Tensile  strength. 

0. 

.0001*86 

.000036 

.000040 

.000005 

.000050 

.  000010 

.000060 

.000010 

.000090 

.000080 

.000135 

.000046 

.000200 

.0G0065 

.000310 
.000400 

.000110 
.000090 

Fractured  8''  from  neck. 
Appearance,  uniform  granular. 


12-INCH  B.  li.  RIFLED  MOETABS. 
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Fo*  3828. 

Marks,  "M^P^^ 

Length  of  stem,  2i^' 

Diameter,  1M29 

Sectional  area,  1  square  inch. 


Applied  loAcls. 

Eloneatlon 
I>er  inch. 

SacceBsime 

eloDisation 

per  Inch. 

Pennanent 
set 

SaooMalye 
permanent 

■et 

Remarks. 

Total. 

Pt>r  Bonare 
inon. 

Ptfundf. 

1,000 

2,000 

8,000 

4,000 

6,000 

6^000 

7,000 

8,000 

8,000 

10,000 

11,008 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,820 

Found*. 
1,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,008 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

83,000 

24,000 

26,000 

28;  820 

8. 

.000056 

.000100 
.000150 
.000205 
.000255 
.000315 
.000365 
.000425 
.000490 
.000546 
.000605 
.000660 
.000735 
.000790 
.000860 
.000926 
.001005 
.001100 
.001185 
.001280 
.001380 
.001510 
.001645 
.  001815 

IneK. 

0. 

.000050 
.000050 
.000050 
. 000055 
.  0000,10 
.000060 
.000050 
. U00060 
.000065 
.000055 
.000060 
.000055 
.000075 
.  000055 
.000070 
.000065 
.000080 
.000095 
.000085 
.000096 
.000110 
.000120 
.000135 
•000170 

Inch. 
0. 

IugK. 
0. 

Initial  loitd. 

• 
• 

Tensile  streng^lL 

0. 

.00OU85 

.000035 

.000040 

.000005 

.000050 

.000010 

.000060 

.000010 

.000090 

.000030 

.000136 

.000045 

.000200 

.000065 

.000310 
.000400 

.000110 
.000090 

Fractured  8''  from  neck. 
Appearance^  uniform  granalar. 


12-INCH   B.    L.    RIFLED   MOETA££L 
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NaTSL 


Marks,  "V*,'^^ 
Leugth,  12".  * 

Diameter,  l'M29. 

Bectional  area,  1  square  inclu 

Ganged  length,  l(y\ 


Applied  loads. 


TotoL 


Poftnd9. 

1,000 

2,000 

3,000 

4,000 

6,000 

8,000 

7.000 

8,000 

8,000 

10,000 

11.000 

13,000 

18,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.00C 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28.000 

29,000 

80.000 

81,000 

82.000 

88.000 

84,000 

85,000 

86,000 

87.000 

88,000 

89.000 

40.000 

64,800 


Per  eaoAre 
inoL 


Poundt. 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

97,000 

88,000 

29,000 

30,000 

81,000 

82.000 

88,000 

84,000 

86,000 

86,000 

87.000 

88,000 

89,000 

40,000 

64,890 


Conipre»> 

sion  per 

incQ. 


Inch. 
0. 

.00006 
.00010 
.00015 
.00020 
.00025 
.OOOoO 
.00036 
.00041 
.00047 
.00061 
.00057 
.00063 
.00060 
.00076 
.00081 
.00088 
.00091 
.00100 
.00106 
.00112 
.00118 
.00126 
.00131 
.00138 
.00146 
.00162 
.00160 
.00167 
.001T7 
.00188 
.00198 
.00208 
.00218 
.00231 
.00250 
.00266 
.00286 
.00308 
.00348 


SnccesBive 

coiupres- 

sion  per 

incb. 


Inch. 
0. 

.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00004 
.00006 
.00006 
.00006 
.00007 
.00005 
.00007 
.00006 
.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00008 
.00006 
.00008 
.00007 
.00010 
.00011 
.00010 
.00010 
.00010 
.00013 
.00019 
.  00016 
.00020 
.00022 
.00034 


Permanent 
set 


Inch. 
0. 


.00003 


.00007 


.00012 


.00018 


.00031 


.00061 


.00141 


Saooeeslre 

permAneut 

■et. 


Inch. 

0. 


.00003 


.00004 


.00006 


.00006 


.00013 


.00080 


.00080 


Initial  iMnd. 


C  Rested  under  load  1 
i    hoar. 


Uttlmato  streofftli. 


Failed  by  triple  flezoie. 


V 


12-INCH  B.   L.   RIFLED   UOETABS. 


i 


Marks,  "»i^^TK« 

Length,  1^"? 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  lengtb,  5", 


AppllMlloidi. 

Co.,™.. 

compret- 

pennuBDt 

BMUuki. 

Tot«l 

"3™ 

■tt.r 

Ftvnit. 

ts 

i 

10,000 
ia,o(M 

!« 

ifS 

IS.  HO 

as 

Z<,000 

gS! 

as 
gs 
lis 
as 
ss 

S;S 

Pmndi. 

iS 

K.0OO 

f.ffi 

8,000 

i" 
sir 

11,000 

|K 

is 

27,  OM 

B 

31.000 
3S,000 
83,000 
S4,O0O 

M>0 

10,000 

ss 

Inch. 

;oooo« 
:ooo!o 

ioootu 

■5 

.'ooi«o 

.OOOM 

.'ooohO 
.00082 

!ooo»4 

.OOOBg 

: 00100 

! 00)28 

; 001 53 

iooiM 

:oo2s« 

iooaoa 

•:«« 

.00004 

iooooi 

ieuuo4 
.0000* 
.00000 
.0000* 

.•00O6 
.UOUUl 

^oooos 
.'ooous 

.OOOOI 
.00006 

!oou08 

^ooooa 
iooou 
!ooou 

^00032 

JncA. 
0. 

0. 

Initial  load. 
UltbiiBfaiitnDKUL 

0. 

.oioii 

.ooofti 

.0000« 

.DOOM 

.00010 

.DOOM 

.oooia 

.00*03 

.OOOM 

.00050 

.0009* 

.OOUl 

Ffdled  b;  triple  flexure. 


iv 


12-INCH   B.    L.   RIFLED   MORTAES. 


Oast-Iron  Body,  No.  4. 
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No.  3S30. 


Marks,  "^V^ 
Diameter,  V'.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  2(K'. 


AppU«d  loftds. 

Ifiloiigation 
per  inch. 

Sacccsaive 

elongation 

per  iuoh. 

PArmanAnt 

Snccesaive 

Bemarka. 

Total. 

Persqaare 
inch. 

set. 

permanent 
set. 

Potmd$, 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

82,610 

Poundi. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000. 

19,000 

20,000 

21,000 

22,000 

23.000 

24^000 

25,000 

32,610 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000310 
.000365 
.000430 
.000490 
.000545 
.000606 
.000670 
. 000735 
. 000805 
.000870 
.000945 
.  OOiOlO 
.001090 
.001170 
.  001255 
.001345 
.00U40 
. 001545 
.001650 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 

.oooo->o 

.  000060 
.000055 
.  000065 
.000060 
. 000055 
.  00(M)60 
. 000065 
. 000065 
. 000070 
. 000065 
. 000075 
.  O00.<(>5 
.  000080 
. lOOUHO 
.000085 
.  000090 
.  000095 
.000105 
.000103 

IneK 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000015 

.000015 

.000026 

.000010 

.000045 

.000020 

.000060 

.000016 

.000080 

. 000020 

.000110 

.000030 

.000145 

.000035 

.000210 
.000250 

.000065 
.000040 

Fractnred  ^'  from  neck. 
Appearance,  aniform  granular. 

H.  Bz.  185 ^13 


12-INCH    B.   h.   RIFLED   MORTAES. 


195 


No.  3832. 


Marks,  ^^bV^ 
Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch* 

Goaged  length,  2<y'. 


AppUed  loads. 

Eloneation 
permch. 

Saooeastre 

elongation 

p«r  Inob. 

Permanent 
set. 

Siiccesaivo 

TotaL 

Peraqiure 
inoh. 

pernmncut '              Bemarks. 
set.        1 

Pottiub. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U.0OO 

12,000 

18,000 

14,000 

15,000 

13.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,  COO 

23,000 

24,000 

26.000 

27.880 

PmMd». 

1,000 

2.000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23.000 

24.000 

26,000 

27,880 

Ineh. 

0. 

.000060 
.OOulOO 
.000165 
.000210 
.000270 
.000335 
.000395 
.000450 
.000610 
.000680 
.000656 
.000715 
.000800 
.000876 
.000950 
.001060 
.001140 
.001245 
.001356 
.  001485 
.001636 
.001795 
.001095 
.002245 

lneh» 

0. 
.000050 
.000050 
.  000055 
.000055 
.  000060 
.000063 
.00006^) 
.000055 
.000060 
.  000070 
.  000075 
. 000060 
. 000085 
. 000075 
.  000075 
.000110 
.000080 
.000103 
.000110 
.  000130 
. 000150 
.000160 
.000200 
.000250 

Inch, 
0. 

• 

Inch. 
0. 

IniUal  luad. 

*•■ 

.000005 

.000005 


\ 

Tensile  strc^ni;!!!. 

.  000010 

. 000035 

.001)050 

*    .000010 

.000075 

.000025 

.000105 

.  000030 

.000150 

.000045 

.000215 

.  00l>065 

.000340 

.000125 

.  oo«):>i5 

. 000600 

. 000175 
. 000175 

Fractured  4''  from  neck. 
AppearanoCi  granolaii  dark  mottled. 


IS  INCH   B.    L.    BIPLED  MQRTAB8. 
50.3833. 


MarkB,  ""bV^ 
Diameter,  l".ia9. 
Secti<^ii»l  area,  1  square  incb. 
Gauged  leiigtli,  20". 


^I'liUud  loads. 


i<"^  r*"r' 


1,»0I 


Fractured  4".!W  from  neck. 

Aypearauce,  grauular,  in  part  dark  mottied. 


12-INCH   B.    L.    RIFLED   MORTARS. 
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Ko.  783. 


Marks,  12  M^i^TB, 

Length,  12".  * 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  IomU*. 


Total 


Pounds. 

1.000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28.000 

29.000 

30.000 

31,000 

32,000 

38,000 

34,000 

86,000 

36,000 

37,000 

88,000 

30,000 

40,000 

63,120 


Per  sqaare 


ine 


saai 
ion. 


Fowndt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

20.000 

30,000 

31.000 

32,000 

33,000 

34,000 

86,000 

36,000 

37,000 

88,000 

89,000 

40,000 

63,120 


Compres- 

■ion  per 

inch. 


Inch, 
0. 

.00006 
.00000 
.00014 
.00021 
.00027 
.00032 
.00038 
.00043 
.00049 
.00066 
.00062 
.00068 
.00073 
.00080 
.00086 
.00002 
.00090 
.00106 
.00111 
.00119 
.00126 
.00132 
.00139 
.00147 
.00158 
.00162 
.00171 
.00179 
.00192 
.00202 
.00212 
.00222 
.00239 
.00257 
.00280 
.00295 
.00318 
.00347 
.00380 


Successive 
ooiujircs-    Permanent 


sion  per 
inch. 


Inch. 
0. 

.00005 
.00004 
. 00005 
. 00007 
.  0(H)U6 
.00005 
. OOOOfl 
. 000V5 
. 00006 
.00007 
.  00<i06 
. 0U006 
.  00005 
. 00007 
.00006 
. 00006 
. 00007 
. 000O6 
.00006 
.00008 
.  00007 
.00006 
.00007 
.00008 
.00006 
. 00009 
. 00U09 
. 00008 
.00013 
.00010 
. 00010 
.  00010 
.00017 
.00018 
. 00023 
.00015 
.00023 
.00029 
.00033 


set. 


Inch, 
0. 


0. 


.00003 


.00008 


.00018 


.00021 


.00038 


.00077 


.00169 


Sucoegslve 

permanent 

•et. 


Inch. 


0. 


.00003 


.00005 


.00005 


.00006 


. 00017 


.00039 


.00002 


•Bemarka. 


iDltial  load. 


intimate  utrenfirth. 


Failed  by  triple  flezorei 


12-INCU   B.   I..   BIFLED  U0STAB8, 
FO.  781. 


Leiigtb,  lOs"'.* 
Diameter,  1".129. 
Sectional  are^,  1  square  inch. 
Gauged  leugth,  5". 


Failed  bj  triple  flexur©. 


^ 


12-INCH   B.  L.  RIFLED  MOttTAUa 


Oast-Ibon  Body,  No.  & 
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Ko.3834 


Length  of  stem.  27^'. 
Diameter,  l'M28. 
Sectional  area,  1  square  inch* 
Gaaged  length,  20''. 


Applied  loftdB. 

Elonj^tion 
per  inoh. 

Sac«eeaiTe 

Permanent 

SoccesBlve 

permanent 

eet. 

ToM. 

Per  sanare 
inch. 

elongation 
per  inch. 

set. 

PoundM. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

80,010 

F&unda. 

1,000 

2,000 

8,000 

4,000 

6,000 

6k  000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

30,010 

Inch, 
0. 

.000060 
.000100 
.000160 
.000206 
.000260 
.000320 
.000380 
.000436 
.000500 
.000660 
.000610 
.0006SO 
.000740 
.000800 
.000876 
.000940 
.001010 
.001090 
.001170 
.001255 
.001350 
.001445- 
.001545 
.001665 

Inch, 
0. 

.000050 
.000050 
.000050 
. 000055 
.000055 
.000060 
.0O0U60 
.000055 
.000065 
.U00050 
.000060 
.  000070 
. 0000^0 
.000060 
.000075 
.  000065 
. 000070 
. 000080 
.  000080 
. 0000H5 
.  OOO1195 
.  000<t05 
.000100 
.  000120 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  atrengih. 

.000005 

.000005 

.000035 

.000030 

. 000040 

.000005 

. 000050 

.000010 

. 000085 

.000035 

.  000100 

.000015 

.000110 

.000040 

.000185 

.000046 

.  001)245 
.  000290 

'"'.666660 

.  000045 

Fractured  .^'50  fh>m  neck. 

Appearancei  granolari  in  part  dark  mottled. 


12-INCU   B.   L.   RIFLED   UOBTABS, 
No.  781. 


Marks,  i^"h«(J^ 

Length, log". 

Diameter,  1".129. 

Hectioual  are^,  1  square  incb. 

Gauged  length,  5". 


Failed  by  triple  flexure. 


12-INCH   B.  L.  RIFLED  MORTAKS. 
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No.  3834. 


Length  of  stem.  27^^'. 
Diameter,  1".12S. 
Sectional  area,  1  square  inch* 
Gauged  length,  20''. 


Applied  loads. 

ElonKfttioD 
per  inob. 

SncoeesiTe 

elongation 

per  inch. 

Permanent 
sec. 

Socceesive 

permanent 

set. 

BemarkB. 

TotaL 

Per  saoare 
inch. 

Pouiub. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

30,010 

Poundt. 

1,000 

%000 

8,000 

4.000 

6,000 

6^000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,010 

If%eh, 
0. 

.000060 
.000100 
.000150 
.000206 
.000260 
.000320 
.000380 
.000436 
.000500 
.000550 
.000610 
.000680 
.000740 
.000800 
.000876 
.000940 
.001010 
.001090 
.001170 
.001255 
.001350 
.001445- 
.001545 
.001665 

Ineh, 
0. 

.000050 
.000050 
.  000050 
.  000055 
.  000055 
.000060 
.000060 
.000056 
.000065 
. U00050 
.000060 
.000070 
.  000060 
.000060 
.000075 
. 000065 
. 000070 
. 000080 
. 000080 
.  000085 
.  000i»95 
.  000095 
.000100 
. 000120 

Ineh, 
0. 

Inch. 
0. 

Tnitial  load. 
Tensile  strength. 

.000005 

.000005 

.000035 

.000030 

.000040 

.000005 

. 000050 

.000010 

.  000085 

.000035 

.000100 

.000015 

.ooouo 

.000040 

.  000185 

.000046 

.  000245 
. 000290 

. 000060 
.  000045 

Fractured  /'50  from  neck. 

Appearancci  grauulari  in  part  dark  mottled. 
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12-UICH  B.    L.    BIPLBD   UOUTAfiS. 


Marks,  """mV^' 
Length  of  stein,  37g". 
Diameter,  1".128. 
Sectional  area,  1  sqoare  inch. 
Ganged  length,  20". 


Applied  l« 


'Eloninllon  SoccoMliB 


Fractured  10"  from  neck. 

Appearance,  granular  witb  darb  spanglee. 


12-INCU   B.  L.  BIFLED   MOBTABS. 
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No.  3836. 


Marks,  ^^Vfi^^ 
Length  of  stem,  27|'^ 
Diameter,  l'M28. 
Sectional  area,  1  square  inch* 
Gauged  length,  2(K'. 


Applied  loads. 

BlonntioB 
permoh. 

Suceenaire 

6loD};atioii 

per  inch. 

Pernmnent 
set. 

SuooeBsive 

Bemarka. 

TotiO. 

Per  Muare 
inoli. 

permanent 
set. 

Pimndi. 

1,000 

2,000 

2,000 

4,000 

6^000 

6»000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

26,000 

28,880 

Pounds, 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

IS,  000 

14,000 

16,000 

18,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,890 

Inch, 
0. 

.000050 
.000100 
.000150 
.000206 
.000255 
.000315 
.000375 
.000435 
.000495 
.000555 
.000620 
.000686 
.000756 
.  000825 
.000890 
.000945 
.001000 
.001076 
. 001170 
.001270 
.001396 
. 001540 
.  001705 
.001880 

Inch. 
0. 

.000050 
.000050 
.000050 
.000056 
'     .000050 
.000060 
.000060 
.000060 
.000000 
.000060 
.000065 
.  000065 
.000070 
.  000070 
.000065 
. 000056 
.005055 
.000076 
. 000095 
.  000100 
.0001*^5 
.000145 
.000165 
.000185 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strengtli. 

0. 

.000016 

.000016 

.(K)0036 

.000020 

.000055 

.000020 

.000070 

.000016 

.000090 

.000020 

.000115 

.0O0C25 

. 000185 

.000070 

.000340 
.000435 

,000156 
.000095 

Fractured  11''  from  neck. 
Appearance^  uniform  granular. 


la-INCH  B.  L.   BIPLED   MOBTABS. 
No.  3837. 


Marks,  ""bV"* 
Leugth  of  stem,  27g''. 
Diameter,  1".128. 
Sectional  area,  1  sqaare  iuoh. 
Gauged  length,  20". 


Fraotnred  10"  firom  neck. 
Appearance,  unifonn  graDolar, 


12-INCH   B.  L.  BIFLED   MOBTABS. 
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No,  786, 


Marks,  "^bV^ 
Length,  12''.  * 

Diameter,  V'.129. 

Sectional  area,  1  square  inch. 

Ganged  length,  10''. 


Applied  loads. 


TotaL 

PerMxiare 
tnon. 

Poundt 

PowndM. 

1«000 

1,000 

2,000 

2,000 

3,000 

8,000 

4,000 

4,000 

6,000 

6.000 

6,000 

8,000 

7,000 

7.000 

8,000 

8,000 

9,000 

9,000 

10,000 

10.0(0 

11,000 

11,000 

12,000 

12,000 

13.000 

13,000 

14.000 

14,000 

15.000 

16,000 

10,000 

16,000 

17,000 

17,000 

1R,000 

38,000 

19,000 

19,000 

20,000 

20,<000 

21,000 

21,000 

^000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

28,000 

26,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

80,000 

80.000 

81.000 

81,000 

82,000 

82.000 

33,000 

38,000 

84,000 

84,000 

85,000 

86,000 

80,000 

88,000 

37,000 

87,000 

88,000 

88,000 

39,000 

39,000 

40,000 

40,000 

M,MO 

64,960 

Gomprea* 
aionper 


Inc 


Tneh» 
0. 

.00008 
.00012 
.00017 
.00022 
.00027 
.00032 
.00037 
.00042 
.00048 
.00053 
.00060 
.00068 
.00071 
.00077 
.00082 
.00088 
.00006 
.00100 
.00108 
.00112 
.00120 
.00127 
.00132 
.00140 
.  00148 
.00158 
.00182 
.00109 
.00178 
.00190 
.00201 
.00212 
.00228 
.00248 
.00268 
.00272 
.00292 
.00322 
.00352 


Sacoesaive 

comprMa- 

sioD  per 

inch. 


Inch, 

0. 

.00008 
.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00007 
.00006 
.00005 
.00006 
.00005 
,00<W6 
.00007 
.00005 
.00008 
.00004 
.00008 
. 00007 
.00005 
. 00008 
.00008 
. 00005 
.00009 
.00007 
.0O0C9 
. 00012 
.00011 
.00011 
.00016 
.00015 
.0u016 
.00014 
•  00020 
.00030 
.00030 


Pennaoent 
set. 


Inch, 

0. 


.00001 


.00002 


.00003 


SucccasiTe 
permanent 

BOt. 


Inch. 
0. 


.00001 


.00001 


.00001 


.00011 


.00019 


.00031 


.00068 


.00148 


.  00008 


.00008 


.00012 


.00037 


.00080 


Remarks. 


Initial  load. 


Ultimate  atrengtlL 


Failed  by  triple  flezare. 


12-INCU  B.    L.    1[]FLE1>  MOETABa 
No.  780. 


".129. 

-ea,  1  sqaare  inch. 

gtL,  5". 


— -   <^? 

n? 

p.,™.... 

pcrmuiCBt 

Banarb. 

000            0 

OOI-O* 
(MKIIO 

WHO 

OOOfS 

M118 
WHO 

00^90 
00302 

nth. 

ooooa 

0MH14 

uouue 

ouuns 
OUOOl 
OliOM 

C«"K>« 

00"0« 
UIIUUS 
OOHNW 
OIP008 
D<H)0« 
OOUOO 

ooijoe 

00(JO<) 
00<1J8 
UUUOII 

00014 

ooow 

/"* 

0. 

InttlRlloi^ 
mtlDutaalnnKh. 

Sm 

.00002 

.ioofli 

.ooooi 

mo 

.ooou« 

.00003 

ooo 

.OOOiO 

-OOTOi 

.00018 

.00006 

IKIO 

.00028 

.DOOIt 

mo 

.00000 

.OOOM 

su 

-»• 

.0007* 

iple  flexar«. 


12-INCH   B.   L.   RIFLED   M0RTAR8. 


Cast-Ibon  Body,  No.  6. 
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No.  3847. 

Marks,  ^^M^F^' 

Length  of  stem,  25^". 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  2(K'. 


Applied  loadB. 

permoh. 

SnooessiTe 

Permanent 
Bet 

SucoeseiTe 

permanent 

set. 

Bemarks. 

TotoL 

Per  sqtiare 
incn. 

elonp&tion 
per  inch. 

Poundi. 

1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0.000 
10,000 

11,000 

12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
81,150 

Pavndt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18.000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

31,000 

22.000 

23.000 

24,000 

25,000 

81,160 

Inch, 
0. 

.000040 
.000090 
.000140 
.000190 
.000245 
.000300 
.000365 
.000410 
.000460 
.000530 
.000590 
.000645 
.  600710 
.000780 
.000840 
.000916 
.000985 
.001050 
.001130 
.  001210 
.001285 
.001306 
.001500 
.001590 

Ineh. 
0. 

.000040 
.000050 
.000050 
.000050 
.000065 
.000055 
.000056 
.000055 
.000050 
.000070 
.000060 
.000055 
.000066 
.000070 
.000060 
.000076 
.000070 
.000065 
.000080 
. 000080 
.000075 
. 000110 
.000105 
.000090 

0. 

Ineh, 
0. 

Initialload. 
Tensile  strenji;tii. 

a 

.000016 

.000016 

.000036 

.000020 

.000045 

.000010 

.000060 

.000015 

.000086 

.000025 

.  000115 

.000030 

.000140 

.000025 

.000205 
.000240 

.000065 
.000035 

Fractured  J''  from  neck. 

Appearance  of  fracture,  granular,  with  dark-colored  spangles. 
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12-INCH   B.   L.   RIFLED   MOBTABS. 


\ 


No.  3883. 


Marks,  "M^»t 

Diameter,  V'A29. 

Sectional  area,  1  square  IdcIl 

Ganged  length,  W. 


Applied  loada. 

EloDffation 
perlnob. 

SaocesslTe 

elODgatioD. 

per  inch. 

Permanent 
set 

SncoeMlTv 

permanent 

•et 

Bemarks. 

Total 

Per  square 
Inch. 

Poundi, 

1,000 

2,000 

8,000 

4,000 

6^000 

8,000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24,000 

26.000 

29,810 

Poundt, 

1,000 

8,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8^000 

9.000 

10,000 

11,000 

12,800 

18,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

39,810 

Inch, 
0. 

.000060 
.  000110 
.000150 
.000210 
.000260 
.000316 
.000366 
.000426 
.600486 
.000550 
.000600 
.000660 
.000715 
.000780 
.000850 
.000915 
.000990 
.001060 
.001186 
.061210 
.001300 
.001395 
.001405 
.001605 

Inch. 
0. 

.000060 
.000050 
.000040 
.000060 
.000050 
.000055 
.000060 
.000060 
.000060 
.000065 
.000060 
.000060 
.000056 
. 000065 
.000070 
.000066 
.000075 
.000070 
.000075 
.000076 
.000090 
.000095 
.000100 
.000110 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

Tensile  strength. 

.000010 

.000010 

.000025 

.000016 

.000035 

.000010 

.000060 

.000085 

.  000060 

a 

.000075 

.000015 

.000105 

.000030 

.000150 

.000045 

. 000210 
. 000246 

.000060 
.000035 

*"*"* ""' 

Fractured  J"  from  neck. 

Appearance,  granular;  light-colored  metal  interspersed  with  dark 
spots. 


J 


12-IKCII    B.    L.   RIFLEt)   MOBTABS. 
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No.  3848. 


Marks,  ^Vt?^^ 
Length  of  stem,  23^'. 

Diameter,  l'M29. 

Sectional  area,  1  square  inoli. 

Ganged  length,  2(K^ 


Applied  loads. 

EloDfratioD 
per  iuob. 

SucoesBive 
elouKaiion 
per  inch. 

Pennmeiit 
tet 

SuooeselTe 
permanent 

Mt 

Bemwkib 

Total. 

Per  square 
inciL 

Pimndi. 

1,000 

2.000 

8,000 

4^000 

6,000 

6,000 

7,000 

8,000 

0,090 

10.000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

IS.  000 

20,000 

21,000 

22,000 

23.000 

24,000 

SS^OOO 

2S,850 

Pounds, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26^000 

26,680 

Ineh. 
0. 

.000050 
.000110 
.000160 
.000210 
.000265 
.000325 
.000375 
.000485 
.000500 
.000565 
.000620 
. 000700 
.000760 
.000840 
.000915 
.000900 
.001080 
.001165 
.001265 
.001380 
.001500 
. 001635 
.001786 
.001970 

Inch, 
0. 

.000050 
.000060 
.000050 
.000050 
.000055 
.  000060 
.000050 
.000060 
.000065 
.000065 
.000055 
.000080 
. 00U060 
.000080 
.000075 
.000076 
.000090 
.000085 
.000100 
.000115 
.000120 
.000135 
.000150 
.000185 

Ineh, 
0. 

Inch, 
.0 

Initial  load. 
TentUe  fltrengUi. 

0. 

.000036 

.000086 

.000060 

.000016 

.000070 

.000020 

.000095 

.000026 

.000135 

.000040 

.000190 

.000065 

.000275 

.000086 

.000415 
.000530 

.000140 
.000116 

- 

Fractured  5".K  from  neck. 

Appearancei  granolari  in  part  dark  mottled* 


12-INClI    B.  L.  UIFLKl)   MORTARS. 
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No.  794. 


Marks/^M^RjTR. 

liengtli,  10".  " 
Diameter,  1".129. 
Sectional  area,  1  square  iucb. 
Gaaged  length,  5". 


Applied  loads. 

Conpres- 

sion  per 

inch. 

Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
. 00026 
.00030 
.00034 
.00040 
.00046 
.00052 
.000S6 
.00062 
.00066 
.00072 
.00080 
.00084 
.00090 
.00096 
.00106 
.00106 
.00114 
.00120 
.00126 
.00134 
.00142 
.00150 
.00158 
.00160 
.00176 
.001^6 
.00106 
.00200 
.00224 
. 00240 
.00256 
.00280 
.00302 
.00330 

Sooressive 

comprM- 

sloii  per 

incn. 

Permanent 
set. 

Success!  vo 

peniiauent 

set. 

1 

i      Inch. 
0. 

! 

TotaL 

Per  sqaare 
inoo. 

Rom  irks. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

2:1.000 

24.000 

25.000 

26.000 

27.000 

28.000 

29.000 

30,000 

31.000 

32.C«K) 

Poundt. 

1,000 

2.000 

3.000 

4.000 

5.0b0 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

16,000 

16,000 

17,000 

18,000 

10.000 

20,000 

r       21,000 

32.000 

23,000 

24,000 

25.000 

26,000 

27.000 

28.000 

29,000 

30,000 

81.000 

32.000 

33.000 

34.000 

85,000 

86.000 

37,000 

38,000 

39,000 

40,000 

04,050 

Inch. 

0. 

.00004 
.00004 
.00001 
.00004 
.00004 
.00006 
.00001 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00000 
.00006 
.00004 
.00006 
.00008 
.00006 
.00000 
. 00008 
.00008 
.OOOOd 
.  00008 
.(.0008 
.OOOID 
.00010 
.00010 
.00010 
.00)18 
.000!6 
.00016 
.00024 
.00022 
.00028 

ificA. 
0. 

1 
lull  lii  Ho.;a. 

0. 

1 

1 

Ultimntc  Ad'iiKtb. 

0. 

1  

.00002 

.00002 

:::;::::::::i  ::::::::: 

.00006 

.00004 

( 

.OCOIO 

.00004 

.00024 

.00014 



Xt,  000 

1 

31.000 
35.000 
34S,O0O 
37,000 
38,000 
39,000 
40,000 
61.050 

'"".00654" 

".06630 

•••"•"        -••••! 



.00130 

.00076 
- 

Failed  by  triple  floxate. 
H.  Ex.  166 14 
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So.  3844. 


Marks,  "  ^^tf^  ». 

Length  of  stem,  23^'^ 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch, 
aauged  length,  20''. 


Applied  loads. 


TotaL 

PerMvare 
iBch. 

P9undt. 

F»vnd$. 

l^OOO 

tooo 

2.000 

2.000 

S.000 

8,000 

4,000 

4.  OIK) 

ft.  000 

a.  Otto 

0,000 

«,00<» 

7,000 

7. 000 

8,000 

auoo 

KOUO 

9.U00 

10. 0^*0 

10,0U) 

ll.OuO 

ll.(iOO 

12,000 

110(10 

12,000 

13.0(« 

14,000 

UOOU 

1.V000 

i:..Wh»   ' 

10.000 

10.  000 

17.000 

17.000 

18,000 

18.000 

19.000 

19,000 

20,000 

20,0(0 

21.000 

21,000 

22,000 

22,000 

2».000 

23,000 

24.000 

24, 0«  0 

25.WM1 

•,5.HJ0 

30.240 

30,-J40 

SlongatioD 
per  inch. 


Inch, 


0. 


.000050 
.000100 
.OtWISO 
.0'<>200 
.  (MNT^'kS 

.  ooo:{05 

.000300 
.000415 
.000480 
.000545 
.000505 
.010065 
.000730 
.0iN)8u0 
.OOf'805 
.000045 
.001010 
.00 I 106 
.001190 
.4101:^95 
.001395 
.U01.'>15 
.OOJGTO 
.OOlhlo 


Sucoesnfvo 
eloDpilfim 
>por  loob. 


Jneh. 
0. 

.000050 
.OOUOoO 
.000050 
.OOflOfiO 

.  Oi  Gor»5 

.  OiMH'!^ 
.  00U055 
.M/0U35 
.0J00O5 
.000065 
.rooofio 

.  OUUUTO  I 

.OOtMMJS  I 

.  000(170  I 
.00M)65 

.  OOOC'jO  j 

.000065  ! 

.00001*5  i 

.000(85  . 

.000iu5  \ 

.000100  I 

.0001.0  ' 

.ouoi:>5   ; 

.000175    I 


Permanent 
set. 


SHcreflNire 

periMaueot 

set. 


inrJk. 


Inch. 


0. 


1 

1 

.000005    1 

.000905 

*""•*•••""     1 

"*"***  **'     ',   ■■'•   ••••-- 

.009015    , 

.000019 

.000045 

.000030 

.000050 

'".oooosi" 

.000005 

".ooooas" 

.oooiio'"' 

.000025 

.000135 

.090045 

.000203 

.000050 

.00i'3fc5 
.000445 


.000140 
.COO  I  to 


Remarks. 


Initial  load. 


Tensile  strenfrtb. 


Fractal  Oil  4".25  from  nrck. 
Appearance,  uuiform  granular. 
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Cast  Iron  Body,  No.  8, 


No.  3858. 


Leugth  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gau^  length,  20''. 


Applied  loads. 

KlonjcaUon 
per  inch. 

Saecesslre 

eloDKstion 

per  ineb. 

Permsnent 
set. 

SnooessiTe 

Bemarks. 
Initial  load. 

ToUL 

Per  square 
Incb. 

penuuieDt 
set 

P<mndM. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7.000 

8,000 

8,000 

10.000 

11,000 

12,000 

18.000 

14.000 

15,000 

18,000 

17.000 

18.000 

18.000 

20.000 

21.000 

22.000 

23,1)00 

24.V00 

25,000 

31,070 

P<ntnd». 

1,000 

2,000 

8,000 

4,000 

5.000 

8,800 

7,000 

8,000 

8.000 

10,000 

11,000 

12,000 

18,008 

14,000 

15,000 

18,000 

17,008 

18,000 

18,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26.000 

81,070 

Ineh, 
0. 

.000050 
.800100 
.000150 
.000200 
.000250 
.000310 
.000386 
.000415 
.000476 
.000535 
.000810 
.000880 
.000710 
.000780 
.000865 
.000835 
.001010 
.801085 
.001185 
.801286 
.001405 
.001525 
.001675 
.001840 

0. 

.000050 
.000050 
.000050 
.000058 
.000050 
.000080 
.000055 
.000050 
.000080 
.000080 
.000075 
.000050 
.000050 
.000070 
.000065 
.000070 
.000075 
.000075 
.000100 
.000100 
.000120 
.000120 
.000150 
.000165 

Inch, 
0. 

Inch. 
0. 

•••.•••...•• 

"•••••••••■• 

0. 

Teiisflc  AtrenKtb. 

.000025 

.000025 

.000035 
""."606060" 

.000010 

"'.ooooii" 

.000088 

.oooo:iO 

.000115 

.000035 

.000160 

.000045 

.000240 

.000080 

.000380 
.000480 

.000140 
.000100 

Fractared  2*'  from  neck. 

Appearance,  granalar,  in  part  dark  mottled. 

S[)ecific  gravity,  7.2781, 

Hardness,  17.17. 


RIFLED   M0RT&B8. 
o.  3S5d. 


rcrmiineDI 

iHk. 

SncoMlTe 

/IK*. 

lullUI  load. 

.OCNio     '       .MMtO 

■■■.'oiuiii'y.oobois" 

.0O0V3S    1      .OON^j 

.ooiiie  i     .ociois 

.oeoiw 

'".'oiioHW 

.ooeau 

iSpBci^^rteThS ^own.  SrBe<:/iy  4^^c^ 


H  Ex  .../^jr ^1  2 
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No.  789, 


Marks,  "V*7^' 

Lengtb,  12''.  ' 

Diameter,  r'.129. 

Sectional  area,  1  square  inch. 


Applied  loadn. 


ToUl. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

3,000 

S,000 

7.000 

8,000 

9»000 

10,000 

11,000 

12,000 

13,000 

14.  COO 

15,100 

16,000 

17.000 

18,000 

19.000 

20.000 

21,0(0 

2-AOOO 

22.000 

24,000 

25,0u0 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

33.000 

36,000 

37,000 

38,000 

39,000 

40.000 

55^260 


Per  Rouare 
incu. 


Pounds. 

1,000 

2.000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

16.000 

1G,UOO 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28.000 

20,000 

30,000 

31,0(K) 

32,000 

83.000 

84,000 

85,000 

36,000 

87,000 

38.  000 

39,000 

40,000 

55,260 


Comprea- 
eion  per 

iUCD. 


Ineh. 
0. 

. 00003 
.OUOIO 
.00013 
.00018 
.00023 
.00028 
.00033 
.000.^8 
.00043 
.00049 
.00054 
.00050 
.00065 
.00070 
.  0007C 
.00081 
.00087 
.  0U092 
.00098 
.00106 
.00112 
.00119 
.00124 
.00182 
.00140 
.  00147 
.  00153 
.  00162 
.00176 
.00187 
.00197 
.00212 
.00226 
.00243 
.00263 
.00283 
.00310 
.00340 
. 00308 


SacceHwive 

ooiiipri'8- 

aion  per 

inch. 


Inch. 
0. 

.00003 
.00007 
. 00003 
.  0ltlK)5 
. 00005 
. 00005 
.00006 
.  00005 
.  I'Oi  05 
.0Oi>06 
.00005 
.  00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00008 
.  0U006 
. 00007 
.  (K)005 
. 00008 
.00008 
.00007 
. 00006 
. 00009 
.00014 
.00011 
. 00010 
. 00015 
.  00014 
-.00017 
.  00020 
.  00^20 
.  00027 
.000 JO 
.00028 


PermaDeiit 
set. 


Succosalre 

1  ptinu.iiieut 

set 


Ineh. 
0. 


Reuiarks. 


Inch.      I 

0.  I  IniUalload. 


0. 


.00002 


.00007 


.00002 


.00005 


.00010 


.00017 


.00032 


.00075 


.00182 


.00003 


.00007 


.00015 


.00043 


.00107 


I  Ulfimato  strcngtb. 


Failed  by  triple  flexure. 
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No.  3910. 

Marks, '^Va'^'^ 

Diameter,  1".276. 

Sectional  area,  .989  square  iucb. 

Ganged  length,  20''. 

Length  of  stena,  23". 


Ap]ili«d  loads. 


I 


Fottmlt. 

098 

1,996 

2.994 

3.992 

4.990 

6,988 

0.980 

7,9«4 

8,9X2 

9,980 

10,978 

11, 970 

12.974 

13,972 

14, 970 

15,908 

10,900 

17.964 

18, 9*'2 

19  IMiil 

20,  i>."w< 

21.  o:« 

52,954 
2:1,  UAi 
24,950 
31,UU0 


Per  souare 
inch. 


Pouf%ds. 

1,000 

2.U00 

3,000 

4.000 

6,000 

6,0U0 

7,000 

8.000 

9.  000 

lO.OUO 

11,000 

12. 000 

13,000 

11,000 

15,(i00 

lis,  000 

17.000 

18,000 

19,  (lOO 

20,000 

21.000 

22,000 

23,000 

24.000 

25.000 

31,960 


Einn^atioii 
per  Tncb- 


Ineh. 
D 

.000060 
.000095 
.000110 

.00.1  r.)5 

. 000245 
.00OJ90 
.000340 
.000400 
.OOOITK) 
.OOO0O5 
.000555 
.000025 
.000085 
.  00»)7wO 
.00080^ 
.  00 J875 
.000035 
.001010 
.001060 
.001.45 
.00I3(»S 
.  00130U 
.OOKtOO 
.001490 


'^ucceMivo  !p^_^„„^„.  '  Successive ; 

elonMtL.n  j^ormanrui    pc,.,„„„jj„t|  li.nu.r'.:*. 

1»eriucb.  •*^'*       i        Kei. 

Inch.  Inch.  Inch. 


.000050 

.0i0()l5 
.000)15 
.OtMid  ,'i 
. U00050 
.tOOOitl 
.  000l».".U 
.  OOOiMiO 
.O0'«'5fl 
.  OOOO.'iS 

.  oouo.'.o 

. 000070 
.OOOOKO 
.  (M;U0U5 
.  00  »055 
.00. -070 
.00  1)60 
.  0(>();)ti5 
.  OO'HiOO 
.0<K){>8'» 

.  oooo»;o 

. 000  95 
.  O0OOLK» 
.000100 


0. 


0. 


0. 


.000015 
.000015 
.600635 
.000055 
.  Ol>OoG.S 

.  600 i 60 
'.'660136" 


.ooo:c5 

. 0002U5 


.oo<jo:5 
6." 

.0600  JO 

.  Ol»6i  2J 

OUOOIO 

.  6000:15 

.(K>0035 


ODOC.tO 
0OJO40 


Initial  lo.ul. 


IVnsili*  RfrnngMi. 


Fractared  V  from  neck. 
Api)earance,  nniforrn  granular. 
Specific  gravity,  7.28J9. 
HaidnesS;  16.90. 


1 
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No.  822. 


Marks,  «^«:^»' 

Length,  10/' 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^'. 


Applied  loftds. 


ToUO. 


Pmtndi. 
1,000 
8»000 
8,000 
4,000 
5^000 

e.000 

7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
18.000 
14.000 
lfi.000 
M.000 
17,000 
18,000 
19,000 
10,000 
21,000 
23.000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29.000 

ao.ooo 

31,000 
82,000 
83,000 
84,000 
86,000 
88,000 
37,000 
38.000 
89,000 
40.000 
«S^300 


Per  square 
incn. 


Poumd*, 

1,000 

2,000 

3,000 

4,000 

5.000 

0,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

19,000 

18,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

28,000 

27.000 

'    28,000 

29,000 

30.000 

31,000 

82,000 

83.000 

84,000 

8&,0O0 

36,000 

37,000 

88,000 

38,000 

40,000 

66,300 


Comprea- 

sioa  per 

incn. 


0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00024 
.00030 
.00034 
.00010 
.00044 
.00050 
.00054 
.00060 
.00066 
.00070 
.0-J076 
.00080 
.00088 
.00092 
.00100 
.00106 
.00114 
.00120 
.00124 
.00134 
.00140 
.00140 
.00156 
.00164 
. 00176 
.00186 
.00196 
.00210 
.00224 
.00244 
.00268 
.00290 
.00320 
.00360 


Snoeoftslve 
compres- 
sion per 
Incb. 


JneK 

a 

.00004 
.00004 
.00004 
.00004 
.00004 
.  OiUOl 
.OUOOG 
.0(H>04 
.00006 
.00004 
.00006 
.00OD4 
.00006 
.00006 
.00004 
.  00U06 
.00001 
.00008 
.00004 
.00008 
. 00006 
.00008 
.00UO6 
.00004 
.00010 
.00006 
.00006 
.00010 
. 00008 
.00012 
.00010 
.00010 
.00014 
.00014 
.00020 
.000:!4 
.  00022 
.00030 
.00040 


Permanent 
set. 


I 

Sncco8«ive  1 

permanent ! 

set.        r 


Remarks. 


Inch. 
0. 


Inch.       \ 

0.  Iniiial  loa^l. 


0. 


0. 


.00002 


00002 


00006 


.00012 


00026 


.00004 


001)06 


.00014 


OOO.'iS 


OOIGO 


.00032- 


.00102 


Ultimate  strength. 


Failed  by  triple  flexure. 


n.    L.    RIFLED    MORTAE8. 

xinos  Body,  No,  10. 
No.  3911. 

iiicli. 


Siircruirr 
par  inch. 

p.™..„, 

»ucce»ive 

Bommrk*. 

l„eh. 

Inch. 

/mA. 

InilUI  loud. 
Tenille  ■trniftlli. 

.gjuuia 

.mima 

.(KiOOU 

:ooooss 
.oooou 

■■■.'ouwiD' 
'".'iouoap" 

".'ioooio' 

.OOOuJO 

.000*10 

.ooao» 

;Si 

.OlKWJO 

'".'oooipm" 

-iwooss 
".'ioioio" 

.(WOOSS 

.O001OS 

.KHKTSO 

.WOUJS 

.000050 

.OKhioO 

.ooc^is 

loouuu 
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No.  aoi2. 


Marks,  **^^bt,^*^ 
liiaiueter,  l".m 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 
Leugtli  of  stem,  23''. 


Applied  loads. 


Total 


Poundi. 
1,100 
XMO 

3,000 

4.000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

1^000 

14,000 

15,000 

Iff, 000 

17,000 

18,000 

19,000 

2(>,000 

21.000 

22,000 

23,000 

84,  00.) 

25.000 

iX  8-0 


Per  aqaare 
inch. 


Elon;;ation 
per  inch. 


POHfldt. 

1.000 

2,000 

8,000 

4.000 

6,000 

8.000 

7,JtOO 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.  <H)0 

17  000 

18.000 

19,000 

20,000 

21,000 

22.  0(iO 

23.000 

24,000 

26. 000 

20,860 


Inch. 
0. 

.000055 
.  000105 
.000160 
.000^00 
.000245 
.  00  »-2H0 
.000325 
.000380 
.000445 
.000500 
.000665 
.0006U) 
.000705 
.000790 
. 000865 
.OuUtfiO 

.ooioao 

.001125 
.001215 

.ooirtoo 

.001450 
.001600 
.001755 
.001980 


Saccessive 
per  inch.   ! 


Inch. 
0. 

.000055 
. 000050 
.000055 
.000040 
.000045 
.  00003 '» 
.OOUOIS 
.0'N)055 
.000065 
.  000055 
.000065 
.000675 
.000UC3 
.  00008.) 
.  OOOOT.** 
.OOOU75 
.000090 
. 000095 
.  000090 
.000115 

.ooor.M) 

.000150 
.  0001.55 
.000225 


Permanent 
aet 


Inch, 


.0 


Succcswivo 

porriiflDeut 

set. 


Bemarka. 


Inch. 


0. 


Initial  load. 


.000135 
.000575 


-.000006 

-.ooaoos 

-*•■■  •>.>•> 

'-.'066015' 

-.'oojoib'" 

0. 

.000015 

.  000010 

.000040 

.000065 

.000026 

.  O'JOllO 
.000180 

.000055 
'.606676* 

.000270 

.000090 

.000165 
.000140 


Tenaile  atrenfitb. 


Fractured  3".75  from  neck. 
Appearance,  granular. 
Specific  gravity,  7.2838. 
HardnesS;  16.50. 


ii  b.  l.  eiflkt)  mortaeb. 
i,st-Irom  Body,  No.  10. 
No.  31)11. 


;■■ 

periDch. 
Inch. 

.IK,™  10 
.O.HWtO 

.IK.IXIM 
.DllUOlU 
.(KKflM 

.oomu 

.U0UU'.5 

.ooouco 
!u-iD(iia 

.(WWW 

looiiuuo 
!«uoo;s 

lack. 
0. 

Sncmiilce 

1 

Scldlrki. 

0. 

InltUlload. 
Tcmlle  atniiiElli. 

".MMM|";iiiiii- 

■"."oiooifl 

.(KBJOfflj 

.MOOIO 

.ooooao 

.ooowu 

.IMMSS 

.00OU85 

.OOOOM 

.000105 

.Dooosn 

.OOOIM 

.ODOOM 

.000^15 

.OOOMu 

.oooou 

ok. 
S. 
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No.  3dV2. 


Marks,  ^-^^ij,^''^^ 
IWameter,  V'.hx 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 
Length  of  stem,  23''. 


1       Applied  loads. 

Elongation 
per  inch. 

SacofMive 

*« 

SaccoAnivc 

TotaL 

Per  •qnare 
loch. 

elongation    ^-«™J"«»^ 
per  Inch.   .       "^^ 

Iioruinaeuti              Bemarks. 

Pottnda. 

1.C00 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

U,0C4» 

12,000 

13.000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

2I».000 

2J.0U0 

22.000 

23,000 

24.00.) 

25.000 

2J,8-0 

PoHndM. 

1.000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,i'00 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.  (!00 

17  000 

18,000 

19.000 

20.000 

21.000 

22.WS0 

23.000 

24,000 

25.000 

29.800 

Ituh. 
0. 

.000065 
.000105 
.000160 
.000200 
.000245 
.  00 )  2S0 
.OO0J2.> 
.000380 
.000446 
•  OOOIMW 
.000665 
.000610 
.000705 
.000790 
.  000865 
.000940 
.001030 
.001125 
.001215 
.001330 
.001450 
.001600 
.001755 
.001980 

Inch. 
0. 

.000055 
.000050 
.000055 
.000040 
.000045 
.00003'* 
.00U0I5 
.  0'»0055 
.000065 
.  000;»55 
.000065 
.000075 
.000065 
.  00008.) 
.  000075 
.00OU75 
.  000000 
.  00009.) 
.000090 
.000115 
.000 I ?0 
.000150 
.000155 
.000225 

Ineh, 
.0 

Inch, 

0. 

Initial  load. 

• 

-.000005 

-.00.)005 

m 

TenaJle  etrencth. 

'~.  666015' 

-.66Joi6  " 

0. 

.000015 

.000010 

.000040 

.000065 

.000025 

.  OjOIIO 

"Voooiso" 

"".'000276' 

.000055 
".666676" 

'.mm' 

.000435 
.000575 

.  000165 
.000140 

Fractured  3".15  from  ueck« 
Ai»pearancc,  granular. 
Specific  gravity,  7.2838. 
Hardness^  16.50. 


■ 

1 


1 
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gtb,  12".  ' 

meter,  1".129, 

:fonal  iircit,  1  square  iucb. 

ged  leugtli,  lU". 


.' 

"'.■r" 

dt. 

Poundi. 

I 

IS 

fl.000 

! 

e.uiHi 

: 

lis 

\ 

as 

3 

22:000 

! 

25,(100 
2«,(W0 

: 

isiooo 

»,000 

so;  000 
SI,  Olio 

32,000 

! 

*o!i«o 

M,HW 

'zr 


iiic¥.       i 


«■ 

.ouooa 

,»(0M 

■""' 

■JSoOT 

.M005    1        .00001 

■IWJJM 

.00009 

,0U«0.    1 

■9»uT 

.61017 

.bix)'^   1 

,00010 

.1(1033 

.irooii 

,oi"io 

.00075 

.00012 

■IX  M 



.C0170    I       .iwu:iO 

ed  by  trixilu  flexure. 


.    UllioiXf  itrcDetb, 


12-INCU    B.   L.    KIFLKD    MORTARS. 


2J3 


No.  824. 


length,  10''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


toui.  i^^^-a?."* 


PcunnU. 
huoo 
2,000 
3,000 

4.000 
5,000 
6,UU0 
7.  too 
8,0C0 
O.COO 
10,000 

u.ooo 

12.000 
13,000 
U.OQO 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22.000 
23, 000 
21.000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
ol,000 
32,000 
33.  Oi;0 
31.-000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
04,900 


Pounds. 

1, 000 
2,000 
3,000 
4,000 
6,000 
6.000 
7.000 
8,000 
8,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
16,000 
19,000 
20,000 
31,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.  000 
30,000 
81,000 
32,000 
33, 000 
34,000 
3.'),000 
36,000 
37,000 
38,000 
89,000 
40,000 
64,900 


Comprea- 

siou  per 

incL 

conipreft- 
siou  per 

iDCU. 

Inch, 

Inch. 

0. 

0. 

.00002 

. 00002 

.00006 

.00004 

.00012 

.oo;»oo 

.00016 

.00004 

.00020 

.  04.004 

.  0UO24 

.00001 

.  01)030 

. 00006 

.00036 

.00006 

.00042 

.0000(1 

.00046 

.00UO4 

.00052 

.00006 

.00058 

.00000 

.00062 

.00004 

.00068 

.00006 

.00072 

.ooto* 

.00078 

.  oouoo 

.00084 

.  00006 

.00090 

.00006 

.00096 

. 0OU06 

.00104 

.00008 

.00110 

.00000 

.00116 

. oooco 

.00124 

.  001)08 

.00132 

.  0(M)i)8 

.00142 

.oouio 

.00148 

.  00('06 

.00156 

.00.08 

.00161 

. 00008 

.00174 

.00010 

.00188 

. 00014 

.OOUMJ 

. 0O0U8 

.  002C8 

. 00012 

.00222 

.00014 

.00242 

.  0OU20 

.00264 

.  000'J2 

.00284 

. 00020 

.00312 

.00028 

.00342 

. 00030 

.00378 

.00036 

PeriDflneDt 

B«t. 


Inch, 
0. 


SnccesAive  • 

pfllllJlllKDt  I 

sel.        i 


U«uiarkB. 


Inch. 


'  Initial  lo.i(l. 


1 

1 ..:*:: 

0. 

........... 

1 

1 

■ 

0. 

■.•••••..... 

*  1 

.OOOOJ 

'"  .60062" 

1 



...........  1 .......... .. 

. 00010  ,    . 00008 

t 

■  1 

.OOois  1   .00008  ' 

1 

...,.., * 

1 

.0003C 

•   .00018 


•*•***"• ■•• 

1  '  *        *  *  ■ 

.00076     .OUUIO 

1 

.......  .... 





.00186 


.00110 


UltiuiAie  strenffth. 


Failed  by  triple  flexure. 


T>-ii»itp(Lti''i>:1b. 


12- INCH   B.   L.    RIFLED   MOBTARS. 

No.  3977. 


225 


Marks,  ^^Vl','^^* 
Diameter,  1'm'29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 
Length  of  stem,  rS'\ 


Applied  loadH. 

BloneHtion 
per  mob. 

Sucre.4fiivtf 

Permanent 
set. 

Succesiiive 
penuaneut 

BCt. 

Remarks. 

Total. 

Per  MQAre 
Incn. 

elonjcatlon 
per  iuch. 

Pound*, 

1.000 

2,000 

8.000 

4.000 

5,000 

6.000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17,000 

18,000 

19.0.10 

20.000 

21.000 

22,000 

23,000 

24,000 

24,900 

1 

Pound*. 
1.000 
2.000 
3.000 
4.000 
5.000 
6,000 
7.000 
8.000 
9,000 
10.000 

n.coo 

12,000 
13,000 
14, 000 
15.000 
16,000 
17.000 
18.000 
19,000 
20.000 
21,000 
22.000 
28.000 
24.000 
24,000 

Ineh, 
0. 

.000050 
.000090. 
.000140 
.000190 
.000240 
.000290 
.000340 
.000305 
.000460 
.000500 
.000560 
.000610 
.000680 
.000740 
.000800 
.000860 
.000040 
.001005 
.001090 
.001185 
.001270 
.  (M»1305 
.0UU70 

Inch. 
0. 

.000050 
.OOOfHO 
.000050 
.000050 
. 000050 
.0001>50 
.000t»:.0 
.  000055 
.  000055 
.000050 
.000060 
.OOOO.'iO 
.000070 
.000060 
.  0(10000 
.000060 
.000080 
.000065 
.000085 
.000095 
.000085 
.000095 
. 000105 

Inch, 
0. 

Inch, 
0. 

luitial  load. 
Tensile  Ntrenjrth. 

0. 

.000010 

.000010 

.000020 

. OOOOIO 

.000040 

.000020 

.C00060 

.  0(>0020 

.000095 

.000035 

.666135 

.000010 

.000200 
"'"*660276" 

.0000C5 
'".666675' 

Fractnred  at  neck. 
Appearance,  granular  mottled. 


TBNAOITV   SPECIMENS. 


General  marks,  12  M  R„  T  Ri. 


Diaineter. 


IncheM. 
1.120 
1. 129 
1.129 
1.120 
1.129 
1.  129 


Sectional 
area. 


<S'7.  inchet. 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 


Tensile  streuKth. 


Total. 


Ponndi. 
30,  I  HO 
.'IG,  220 

32.  470 
35,  790 

33,  280 
3J.100 


Per  saaare 
incli. 


^Pouuth. 
30,  ISO 
30.  2J0 
32, 470 
3.\  790 
.i:(,  2<H) 
33, 100 


Specific 
gravity. 


Api>earfince  of  fracture,  granular  mottled. 
H.  Ex.  1G5 15 


7.  .1544 
7.  3."r.'» 
7.3193 


7.3135 


Hardness. 


18.98 
17. 02 
17.99 


16.56 


"^   1 
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12-INCH    B.   L.    RIFLED    MOKTAKS. 


No.  827, 


Marks,  12  MR.j^^TR. 

Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 

For  square 
in  CD. 

Paundi. 

Pounds. 

1,000 

1,000 

2,000 

2,000 

8.000 

8,000 

4,000 

4,000 

5,000 

5,000 

6.000 

6,000 

7,000 

7,000 

8,000 

8.000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

uooo 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

16.000 

16,000 

16.000 

17,000 

17.000 

If,  000 

18.000 

19.000 

19,000 

20,000 

20,000 

21.000 

21,000 

22,000 

22,000 

2J,000 

23. 000 

24.000 

24,000 

23.000 

25,000 

26,0<D 

26,000 

27,000 

27,000 

28.000 

28.000 

29,000 

29,000 

80.000 

30,000 

31,000 

81,000 

32.000 

82,000 

33,000 

83,000 

84,000 

84.000 

35,000 

35.000 

86,000 

36,000 

87.000 

87,000 

38,000 

38,000 

39.000 

39,000 

40,000 

40,000 

56.050 

56.050 

Compres- 
sion per 
inch. 


Inch. 
0. 

.000060 
.000100 
.000130 
.000180 
.000230 
.000280 
.000330 
.000380 
.000430 
.000490 
.000560 
.00U600 
.000660 
.000710 
.000770 
.000820 
.000880 
.000920 
.0(H>980 
. 001030 
.001100 
.001160 
. 001210 
.001290 
.001360 
.001410 
.001500 
. 001570 
.001660 
.001740 
.  001810 
.001910 
.002040 
.002210 
. 002320 
.OQ2hOO 
.002680 
.002910 
.003130 


Sacoesslve  i  cr.^^— «j^- 

sionper    l        sot.         i  l»<^^nnanent 
inch.  '        "®^ 


Reroaiks. 


Inch. 
0. 

.000060 
.000040 
.000030 
.000C50 
.OOOO'M) 
.  OOOOfiO 
.000050 
.  000050 
. 000050 
.000060 
.000070 
.000040 
.000000 
.000050 
.000060 
.000050 
.000060 
.000040 
.000060 
. 000050 
. 000070 
.000060 
. 000030 
.000080 
.000070 
.  000050 
.000090 
.000070 
.000090 
. 000080 
. 000070 
.000100 
. 000130 
.000170 
.000110 
.000180 
.000180 
.000230 
.  000220 


Inch. 


0. 


0. 


/ncA. 


Iiiiilol  Ivnd. 


.OUOOIO 


000010 


000060 


00.  OJO 


000090 


0UO030 


.000170 


OiiOOriO 


000280 


.000110 


. 000570 


.001300 


.OuO^OO 


. 000730 


Ultimate  strength. 


Triple  flexure. 
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Marks,  "V*,"' 
Length,  12''.  ** 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


No.  838. 


Applied  Io*dft. 


ToUl. 


1,000 

2,(100 

8,000 

«,000 

&,000 

0.000 

7,000 

8,000 

0.000 

!0,000 

11.000 

12,000 

i:<,ooo 

14.000 
15,000 

ie,uoo 

17.000 
li^OOO 
19.000 

20,  Ma 
si,ooo 

22.000 
23.000 
24.000 
2a.  000 
t«,000 
.27.000 
28,000 
2!»,000 
30,000 
31.000 
32,000 
33.CNiO 
34,000 
3ft.  000 
aOLOOO 
37,000 
3A,000 
80.000 
40.000 
58,9S0 


PorMuare 


BOO. 


ino 


Pounda^ 

1,000 

2,000 

3,000 

4,000 

6,000 

0,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

10^000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

2:1.000 

24.000 

25,000 

28,000 

27,000 

28.000 

2O.0OO 

30,000 

31,000 

33,000 

33,000 

34,000 

35^000 

36.000 

87.000 

38,000 

89,000 

40.000 

98,060 


Compret- 

alOD  per 

Ineu. 


InetL 

.000060 

.000100 
.000150 
.01.0100 
.0r8i40 
.000900 
.000300 
.000400 
.000480 
.OiOVM) 
.000580 
.  0(0110 
.000870 
.00(i7I0 
.000700 
.000850 
.000800 
.000080 
.001010 
.001080 
.001180 
.001210 
.G01200 
.(}013G0 
.001420 
.001.V10 
.001600 
.001680 
.001780 
.001020 
.002080 
.002200 
.002880 
.009800 
.002700 
.003080 
.003330 
.003880 
.004000 


SnoeeimiT<^ 

ooini>rM- 

kiou  Mr 

loen. 


Inch, 
0. 

.000030 
.000050 
.000050 
.00(Ni40 
.000050 
.000080 
.000060 
.000040 
.000060 
.000040 
.00<KKIO 
.00(¥)50 
.000080 
.000040 
.000080 
.000080 
.000040 
.000070 
.000050 
.0(100^ 
.000070 
.0000.'K) 
.00(1080 
.0(H>U70 
.000080 
.0(MIU80 
.000090 
.000000 
.000110 
.000130 
.000140 
.000140 
.000180 
.000940 
.000190 
.000200 
.0002V) 
.000330 
.000430 


PcnDuieDi 
aeL 


0. 


0. 


.000030 


.000070 


SnooMKire  ; 
peniiaii«>nt 

Mi. 


Inch. 


0. 


.000030 


.000040 


.000110    !      .000040 


.000100 


.000390 


000080 


.002170 


.000080 


.000200 


.000570 


.001210 


Bamarks. 


luitial  load. 


Ultimate  ntreni^ih. 


Trii>le  flexure. 


r 
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No.  3914. 


Marks,  "^^i^."^'** 
Diameter,  1".120. 
Sectional  area.  1  sqnare  iuch. 
(}aiiKe<l  length,  20''. 
Leugtiiofstein,  23". 


Applied  loads. 


Total. 


PoundM. 
1,000 
2,000 
8.000 
i,000 
6.000 

e.ooo 

7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
18,000 
U,000 
15,000 

ie,ooo 

17,000 
18,000 
10,000 
20.000 
21. 0.0 
22,0j0 
28,000 
24.000 
25.(00 
90,040 


Per  sqnare 
inch. 


Pounds. 

1.000 

2,000 

3,000 

•4,000 

5,000 

0,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

10,000 

17,000 

18.000 

19,000 

20,000 

31,000 

22,000 

28,000 

24.000 

25,0d0 

80.040 


EIoDKAtion 
per  inch. 


Inch, 
0. 

.000050 
.000100 
.000100 
.000206 
.000255 
.000315 
.000380 
.000440 
.000490 
.000550 
.000615 
.000690 
.0G0750 
.000830 
.000895 
.000090 
.001060 
.001165 
.001266 
.001896 
.001110 
.001670 
.001845 
.002050 


eloiinUoD  '  Pe""*"**"* 
per  inch. 


Inch. 
0. 

.000050 
.000050 
.000060 
.000045 
.000050 
.0(10060 
.000066 
.000060 
.000450 
.000060 
.000066 
.000075 
.000060 
.000080 
.000066 
.000095 
.000070 
.000095 
.000110 
.000130 
.000115 
.000160 
.  000176 
.000205 


set. 


SiiccoHnIre 

]»eriiiinieiit 

net. 


Koiuarkii. 


Inch. 


0. 


Iiuth. 


0. 


0. 

0. 

•*•••*•* ■^•* 

"".606036" 

'"."66.030 

.000050 

"'."ooooio* 

.000020 

'" '.'666616" 

.  OOOIOJ 

.(KXNMO 

.000145 

.000045 

.000210 
"".'666335'" 

.000065 
".Oj6i25' 

■  •  •  •        ■  ■  • 

.000M5 
.OOO60U 


.  00018;) 
.000135 


luitial  load. 


Toneilontrenstit. 


Fractured  2J"  from  neck. 
Appearance  granalar. 


12-INCH    B.    L.  RIFLED    MORTABS. 


th,  12". 

eter,  1".121». 

>nal  area,  1  nquare  inch. 

ed  length,  10". 


looutMO   i 


iODOlTO    I 


DllliKstc  ttranttta. 
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MarkB,^2M^R^.TR. 

Length,  10". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


No.  820. 


Applied  loads. 


TotaL 


Pound*. 
1,000 

a,uoo 

3,000 
4.0U0 
5,010 
ft,  000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13^000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.U00 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
38,000 
27,000 
2»,000 
29,000 
30.000 
81,000 
32.000 
33,000 
34,000 
35^600 
30,000 
37,000 
38.0U0 
39,000 
40,000 
63,800 


Per  aqaare 
inch. 


FoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.0OO 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

1!3,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

34.  tiUO 

35,000 

36.000 

37, 000 

38,000 

39,000 

40,000 

62,  800 


Compreft- 

sion  per 

Inch. 


Inek. 
0. 

.000040 
.000100 
.000140 
. 000200 
.000240 
.000280 
. 000340 
.000380 
.000440 
.000500 
.000560 
.000620 
.000060 
.000700 
.000740 
.  (K)0780 
.0O0K60 
. 00U940 
.001000 
.001040 
.001100 
.001160 
.001240 
.  001320 
.001400 
.001460 
.001560 
. 001700 
.001800 
.001960 
.002080 
.002240 
.002400 
. 002720 
. 003000 
. 003240 
. 00354Q 
.003940 
.004440 


Succeaelve 

couipree- 

sfou  per 

Inch. 


Inch. 
0. 

.000040 
.000060 
.000040 
.000060 
. 000010 
. 000040 
.OOOOCO 
. 000040 
.000060 
.000060 
.000060 
.000060 
.000040 
.000040 
.000040 
.  000040 
.000080 
.000080 
.000060 
. 000040 
.000000 
. 000060 
.  000U80 
.  00<)080 
.  000080 
.000060 
.000100 
.000140 
.  000100 
.000160 
.000120 
. 000160 
.000160 
.  000320 
.  OC0280 
.000240 
. 0C0300 
.UOOIOO 
.000500 


Permanent 
set. 

ifeaad 


SucceHslvo 
pcrnmnent 

Mil. 


Remarks. 


\ 


Inch. 


Inch. 


0. 


0. 


Iiiitialload. 


0. 


0. 


0. 


0. 


.000060 


. 000060 


. 000080 


.000160 


. 0OU020 


.  000080 


.0UO4O0 


.  000240 


.001240 


.002460 


. 000840 


.001220 


Ultimate  strongth. 


Triple  flexure. 
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Marks,  "^^ J  ^ 
Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


No.  825. 


Applied  IcmkU. 


Pounds, 

1,000 

2,000 

1,000 

4,000 

5,000 

6.000 

7,000 

8,000 

0,000 

10.000 

11,0U0 

13,000 

18,000 

14,000 

15,000 

10,000 

17.000 

18,000 

19,000 

30,000 

tl.UOO 

22,000 

2a,ouo 

24,0U0 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
84,0U0 
36.000 
36,000 
87,000 
38.000 
39,000 
40,000 
53,800 


Per  sqnare 
iuco. 


Pound*. 

l.uoo 

'2.000 

3.U«)U 

4,000 

5,000 

6,000 

7.000 

8,UU0 

9,000 

lO.tiOO 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

2o,uu0 

21,U00 

22,0110 

23.000 

24,(100 

25,000 

20^000 

27.000 

28.000 

29,000 

30.000 

81,000 

32,000 

83,000 

34,000 

86,000 

36,000 

87,000 

38,000 

89,000 

40,000 

63,800 


Compret- 

•Ion 
per  iuoh. 


Inch. 
0. 

.000030 
.O11OO8O 
.000130 
.000180 
.0110^30 
.-000280 
.000330 
.100390 
.000440 
.000500 
.0UU5li0 
.OOO6UO 
.000670 
.000710 
.000780 
.000830 
.000900 
.OOuil«IO 
.091010 
.001070 
.001130 
.0UI20O 
.001*280 
.001370 
.001430 
.0ul5l0 
.001000 
.001700 
.  001810 
.  0U1930 
.002060 
.002180 
.003360 
.003580 
.002810 
.003080 
.003390 
.003720 
.004180 


SucoeMsiTe 
ooiupree- 

iiiuo 
per  inch. 


PemuuieDt 


I 


0. 


.000010 


.000060 


Ineht 
0. 

.000030 

.00U050 

.000050 

.OOOU50 

.000060 

.000050 

.000050 

.000000 
*.  000050 

.000060 

.0U0040 

.OuOUOO 

.000070 

.000040 

.000070 

.6000  JO 

.000070 

.000060   

.000050  I   .000100 

.000066   

.OOOOCO   

.010070 

.000080 

.000090 

.OOUUOO 

.000080 

.000090 

.000100 

.000110 

.000126 

.000130 

.000120 

.(tool  80 

.000.'20 

.000230 

.000270 

.000310 

.000330 

.000460 


SiioocfMlre 
pormanent 

•et. 


0. 


Inch. 


Remarks. 


*  Initial  load. 


0. 


.000010 


.0U0O5O 


.000200 


.000410 


.OOOOM 


.000100 


.OJO.nO 


.000020 


.000510 


.CO2220 


.001300 


Ultimate  Btrongtb. 


Triple  Hexure. 
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Length,  10''. 
Diameter,  1".129. 
Sectional  area,  I  sqnare  inch. 
Ganged  length,  &', 


No.  820. 


Applied  loads. 


ToUO. 


PoundM. 

1,000 

8»U00 

3,  COO 

4,000 

S,OtO 

8,000 

7.000 

8^600 

O.OUO 

10,000 

11,000 

12,000 

13,000 

li,0(iO 

15,000 

18,000 

17,000 

18,000 

19.UU0 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

S6,000 

27,000 

28,000 

29.000 

80,000 

81,000 

32.000 

33,000 

34,000 

35,000 

86.000 

87,000 

38,000 

30,000 

40,000 

62.800 


Per  square 
iDoh. 


PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20.000 

21,000 

r-i,ooo 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29.000 

30,000 

31,000 

8*A  000 

3:i,  000 

34,000 

35.000 

36.000 

37. 000 

38,000 

39,000 

40,000 

02,  KOO 

Corapres- 

sioD  per 

Inob. 


0. 

.000040 
.000100 
.000140 
.000200 
.000240 
.000280 
.000340 
.000880 
.000440 
.000500 
.000500 
.000620 
.000660 
.000700 
.000740 
. 000780 
.00OH6O 
.000940 
.001000 
.001040 
.001100 
.001160 
.001240 
.  001320 
.  001400 
.001460 
.001560 
.001700 
.001800 
.001960 
.002080 
. 002240 
. 002400 
. 002720 
.003000 
. 003240 
. 00354Q 
. 003940 
.004440 


Saccesslve 

coniprea- 

siou  per 

iooh. 


I 


Inch, 
0. 

.000040 

.  000060 
. 000040 
.000060 
. OOOOiO 
. 0U0040 
.  OOOOGO 
. 00U040 
.000060 
.000060 
.000060 
.000060 
.000040 
.000040 
.000040 
.000010 
.000080 
.000080 
.  0(MJ60 
.000040 
.000060 
. 000060 
.  000U80 
.  00')080 
.  OOOUHO 
.OOU060 
. 000100 
.  0001-10 
.  0001 00 

.  000100 

.  000120 
.000160 
.000100 

.  ooo:{20 

. 000280 
. 000210 
.0C0300 
.000100 
.000500 


Permanent  p^,n,^neiit 

***^-                  Het. 
lic^ 


Remaiks. 


Inch. 


0. 


0. 


IncK 


Initial  load. 


0. 


I    0. 


0. 


0. 


.000060 


. 000060 


. 00OU80 


. 00J020 


. 000160 


.  000080 


. 000400 


.  000240 


.001240 


.0CO840 


.002100 


001220 


UltimAte  strength. 


Triple  flexure. 


! 


12-lNCII    B.    L.    RIFLED   HOKTARS. 

Oast-Iros  iJODY,  Mo.  12. 

So.  3980. 


area,  1  square  incli. 
pugtb,  liO". 


«da. 

a-" 

p.THch-     « 

ii- 

..„,... 

ireronocnl 

1 

gundi. 

!ooo»u 

fl 

.OOOffiS 
.OUUT&& 

.  OOil'IW 
.INIllHO 

'.OOJLOU 
.(HIIMO 

.DO]:;U 

Inch. 

woo:* 

OOUOU 

OUOUSO 
UUOON 

ouooso 

000000 
OOOOTO 

D0IXI8S 
UUUIOO 
OOUOM 
OUUIUO 

a. 

iDlllal  1«.l.                    i 

» 

.OOOOM 

\^^ 

.wwuis 

.oooois 

1 

is 

-ooooas 

.siooM 

.ooooio 

.OOUOIS 

IS^tMM 

.00007* 

,«oou-jo 

2J,IIW 
M,(WU 

-."iioiM 

■  oooow 
"Vmoom" 

Teodlo  atrenKlh. 

21.000 

at.  210 

'.IMVOi 

.oooi'iji 

1  g"  from  neck, 
ace,  niiiforni  Rranalor. 
[ravity,  7.2767. 
1, 18.68. 


12-INCn    B.    I-.    T^TKr.KP   MORTAP.a 


233 


No.  3981. 


Marks,  ^2  V^l7 ''' 
Length  of  stein,  23^'. 
DinnieUT,  l'M20. 
Sectional  area,-  1  square  inch. 
Gauged  length,  20". 


Applied  lo«<U. 

1 
Elon».atl«>ii 
per  inch. 

Sucri»j»Rive 

Permaiieui 
set. 

l»criii{iinnt 

8Ut. 

Inch. 
0. 

Keniarkfi.. 

ToUI.    j^«a""" 

clougiUiuu 
per  iuch. 

Poundt. 

1,000 

2.000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12, 003 

13,000 

14.000 

]&,000 

16.000 

17.000 

18,000 

19,000 

26,000 

21,000 

22,000 

23,000 

24.000 

25.000 

81,800 

PoundM. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.0  JO 

li,  000 

13,000 

14.000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25.000 

31,800 

Inch. 

0. 
.000>60 
.000100 
.000150 
.000205 
.00(1265 
.000310 
.000363 
.0004*20 
.000480 
.000540 
.0006(10 
.000655 
.000715 
.000710 
.000850 
.000910 
.000990 
.001055 
.001140 
.  001210 
.00129.-. 
.001390 
.001490 
.001590 

Inch. 
0. 

.000050 
.  C0Ui)50 
.  OOUO JO 
.  0<i0055 
.000050 
.000056 
.  0i'00.>5 
.  00tK»65 
.000060 
.OOilOOO 
.0OU06O 
.000056 
.000060 
.  000076 
.000060 
.000060 
.000080 
.000065 
.000085 
.00  070 
.  0O0U85 
.000095 
.000100 
.000100 

Inch. 
0. 

Initial  load. 
Tensile  Mrrnsth. 

0. 

.«.•••.••••      , -      -- 

1 

.000010 

.000010 

. 000030 

.000020 

.000040 

.000010 

.000050 

.000010 

.000070 

.000020 

.000100 

.000030 

.000140 

"*."  000195 
.000240 

.000040 

'"''660{i55 

.0OUU45 

1 

Fractured  If"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  M  B]2  T  Bi. 


Ho.  of 
te«t. 


3000 
3091 
3092 
3093 
3094 
3005 


Additional 
marks. 


MT,  I 
MT4O 
MTsM 
^I  Ta  1 
M  T,  0 
M  T.  O 


Diameter. 

Sectional 

area. 

Inches. 

Sq.  itiehet 

1.1?9 

1.00 

1.120 

1.00 

1.1 -'0 

l.on 

1. 129 

1.00 

1.  mo 

1.00 

1. 120 

1.00 

Tensile  strength. 


Total. 


Pounds. 
33,  .'>80 
»0.0I0 
33,  lUO 
.T2,  710 
32,  240 
33,400 


Per  sqiinn* 
inch. 


Pounds. 
33.  f>80 
30.  0  tU 

:»,  100 

32. 7 10 

32.  240 

33.  4 IK) 


Specific 
gmvlty. 


7.2P0i 
7. 27:{B 
7. 2043 


liurdnciis. 


20. 03 
IS.  .')8 
20. 47 


Appearance  of  fractures^  uniform  granular. 
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No.  83L\ 


MarkR,  ^^  VlC"^ 

Leiifi:th,  12". 

Diameter,  I".) 29. 

Sectional  area,  1  square  inch. 

Gauged  liiigth,  10'^ 


Applied  load*.  Coinpf  c«- 

PoTMnare        j.^r" 


ToUI. 


Pouadii. 
1,000 
2,000 
3,000 
4,000 
5.000 

e,ooo 

7.000 
8,d00 
0,000 
10.000 
lUOOO 
12,000 
18,000 
li,000 
15.000 

ie.000 

17,000 
18,000 
10,000 
20,000 
21.000 
22,000 
28,000 
24.000 
25,000 
28,000 
27.000 
28»000 
28,000 
80,000 
81.00U 
82,000 
83,000 
34,000 
85.000 
88.000 
37.000 
88,000 
88,000 
40.000 
00,820 


iDCO. 


Pounds, 

J,  000 

2,000 

3,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14.000 

15.000 

18.000 

17,000 

18,000 

10.00U 

20.000 

21,000 

2-i,000 

28,000 

24,000 

25.000 

20,000 

27,000 

28,000 

29.000 

80.000 

31,000 

32,000 

83.000 

34.000 

85.000 

38,000 

37,000 

38,000 

89.000 

40.000 

00.820 


inch. 


Inch. 
0. 

.00006 
.0UUI2 

.1X1017 

.  0u022 

.  owm 

.fM)'S2 

.moii 

.UU049 
.00054 
.00050 
.00005 
.OUuTO 
.00^)78 
.OtNtKi 
.UOU^O 
.00094 

.  oouoo 

.001U5 
.00111 
.00117 
.00123 
.00130 

.ooino 

.00112 

.oou^i 

.00154 
.00161 
.00170 
.00178 
.00183 
.00100 
.00109 
. 0021b 
.00222 
.00235 
.00248 
.00260 
.00279 


Succesuive  \ 
coinpres-   i  PerniRi>enl 
a  ion  per    '        set. 
iDch        i 


Inch, 
0. 

.00006 
.OOitOO 

. 000U5 
.00005 
.  0OW>5 
.  01  0(»5 
.  l0tK)C 
.  OwO<J5 
.  U0«;00 
.  «;«o05 
. 000U5 
.00(100 
. (0005 
.  ('0008 
.  W>00.> 
.  OUUUO 
.00005 

.  ooiior> 

.00000 
.00006 
.  00  46 
.  0u0t)6 
.  00007 
.00000 
.  O00')0 
.  OOUiMS 
. 00006 
.00)07 

. Ouooo 

.00008 
.  0(005 
. 00007 
.  00009 
.00011 
. 00012 
.00013 
.00013 
.00012 
.00019 


I  SoccpRslve 
p<>niit>neut 
I        net. 


Remarks. 


Inch. 
0. 


Inch. 
0. 


iDitial  load. 


.0(;0oi 


.  00 JO I 


.  0O()O7 


.  001)07 


OOOUU 


.00002 


00012 


.00003 


00019 


.00007 


00028 


00041 


.00009 


00013 


,00082 


00041 


Ultimate  strength. 
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No.  3971). 


Diameter,  I'M  29. 
Sectional  area,  I  square  inch. 
Gauged  length,  20''. 
Length  of  stem,  23". 


Applied  loads. 


ToteL 


Pounds. 

1.000 

2,000 

8.0CO 

4.000 

&,000 

«,000 

7.000 

^.000 

9.000 

10.000 

11.000 

12.000 

13.000 

14,000 

1&.000 

16.000 

17.000 

18.000 

10.000 

20.000 

21.000 

22.000 

23.000 

24,000 

26.000 

27.300 


Per  «qiiar« 


icn. 


inc 


Pcundi, 

1.000 

2.000 

8,000 

4.000 

5.000 

0,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

18.000 

17.000 

18.000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

27,360 


EloniEfttloii 
per  inoli. 


Inch, 
0. 

.000055 
.000110 
.000165 
.  000225 
.000390 
.  000:150 
.000410 
.000490 
.000.156 
.000620 
.000606 
.000780 
.0OOH60 
.000^45 
.001050 
.001150 
. 001255 
.  001395 
.001515 
.001660 
.0010.10 
.  0(12085 
.0(»2350 
.002685 


SacoeMive 

eloDiratioD 

per  iaoh. 


Ineh, 
0. 

.000055 
.0(K)055 
.0000.'^ 
.000060 
.000065 
.000660 
.000000 
.000080 
.000065 
.000005 
.000065 
.000085 
.000080 
.0000S5 
.000105 
•  OOOIOO 
.000105 
.U00140 
. 000120 
.  000145 
.OOOISN) 
. 000235 
. 000265 
.000335 


Pennnoent 
set. 


Inch. 


0. 


Successive 

pvniiSUMUt 

svt. 


.000005 

.0U0005 

.000040 

.000J35 

. 000050 

.000010 

.600080 
""'.'066115* 

.000010 
'.006035 

.000190 

.  000075 

.000290 

.000100 

.000160 

.  000170 

.  00U760 
.001000 


.  oonrioo 

.  U0U240 


Romarks. 


Inch.      ' 
0.  luiiislload. 


Ten  alio  a(rcn;^b. 


Fractured  4"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  R12  T  ^. 


No.  of 
test. 


8084 
8085 


▲dditlonsl 
narks. 


BT.I 
BT4O 
BT.  M 

BLcI 
BLfO 
BLtM 


Diameter. 


Jneh. 
1.129 
1.129 
1.129 

1.129 
L129 
1.129 


Sectional 
area. 


8q. 


inch, 
1.00 
1. 00 
1.00 

l.OOJ 
lOOJ 

i.oo| 


TeiiMilu  stnMijjili. 


Total. 


Pound*. 
28,  320 
.12,  480 
29,910 
20,300 


Pit  «qi 
iiich. 


Pounds. 
2X.  :{20 
3  I.  iHO 
2I',fllO 
20,  [WO 


narc'    Rmvil.v.      H»rdne«- 


Uppereud.'  Uii|m n-ml. 

29, 4»0  29,  490 

Upper  end.,  Upp»rend. 

29,150  I  29,150 
Upper  end.'  Upper  end. 


7. 2832 
7. 2792 
7.  2780 
7.2806 
7.2765 
7.2780 


15.75 
1.^43 
15.50 
16.23 
15.  '^l 
14.01 


Appearance  of  fractures,  uniform  granular. 
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Marks.  ^  **,,^^  "^  ^ 
Length,  1(F'. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^'. 


applied  loads. 

Compren- 

sion  per 

incb. 

_ 

Inch. 
0. 

.00004 
.00010 
.  00014 
.00020 
.00026 
. 00030 
.  om>3H 
.00042 
.  O0'i48 
.O-XiSl 
. 00060 
.00U66 
.00074 
.00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 
.00132 
. 00140 
.00148 
.00156 
.00106 
.00176 
.00186 
.00196 
.00210 
.00224 
. 00236 
.00252 
.00276 
.00296 
.00312 
.00336 
.00368 
.00402 

Succowive 
c«»mpr«'8- 

Siou  IMT 

tuch. 

Inch. 
0. 

.  00004 
. 00000 
.00004 
.  00006 
. 00000 
.  0t!004 
.  COOi'6 
. 0U006 
.  000'»6 

.  oooOt; 

.  OOilOO 
. 00006 
.  00008 
.wo  I)  4 
.00006 
. 00008 

.  otiooo 

.  00000 
.  oooofl 
.  0O006 
.  OUI'OK 
.  00(Hi8 
.OOOOS 

.00008 
.00  108 
.00010 

.00010 

.00010 
.IWJ'IO 
. 00014 
.00014 
.(K)012 
.00<316 
.00024 
.  00020 
.00016 
.  00024 
. 00032 
.00034 

Perron  nent 
avt. 

SnecesHive 

1 
Total 

Per  Rqaare 
inch. 

piTiiiiiDont  1              liciuarka. 
set. 

Povndt. 

I,(N>0 

2,000 

3,000 

4.000 

5.000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

Ti.OOO 

i*otm/f«. 

1.000 

2,  OOO 

3,000 

4.000 

5,000 

0  000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19.000 

20,  000 

21.000 

22,000 

23.000 

24,000 

25,000 

26.000 

27.000 

28,000 

29.000 

30.000 

31,(j00 

32. 000 

83.000 

34.000 

35,000 

36.000 

37.000 

88.000 

•39,000 

40, 000 

61,980 

Inch. 
0. 

Inch. 
0. 
.  -  

1 

1 
Iii!iiaIioad4 

1 

...... ...... 

i 

CritimateRtrenKth. 

0. 

;.; 

. 

.00002 

.00002 

...... ...... 

1.3.000 

1 

14,000 
15.000 

i6,ooa 

17,000 
18.000 
19.000 
20,  000 
21,000 
22,000 
23,000 
24,000 
25.000 
20.000 
27,000 
28.000 
29,000 
30,000 
31,000 
82.000 
33.000 
34,000 
35.000 
36.000 
37,000 
38,000 
39,000 
40.000 
61. 9M 

.00008 

.  00006 

::::::::::::::::::::: 

*        * 

. 00010 

.  OJ002 

^^^^^      ^^1            . .._ 

" 

1 

00022 

.00012 

""."oooio 

'".'6o'J18 

.00090 

.00050 



. 

.00100 

.00100 

Failed  b^  triple  flexure. 
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No.  3083. 


Marks,  "W»» 
Length  of  stem,  W. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  lengtb,  20". 


Applied  loads. 

EloDfration 
per  iDch. 

Sncceaeiye 

eloDfiatioii 

per  inch. 

Permanent 
aeL 

Successive 

Bemarks. 

Total. 

Per  sauftre 
Idcd. 

immianont 
set. 

Poonds. 

1,000 

2,000 

3.000 

4,000 

6.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

31.000 

22,000 

23,000 

24,000 

85,000 

29,590 

1,000 

2,000 

3,000 

4,000 

^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

16,000 

16.000 

17.000 

18.000 

19,000 

20.000 

21.000 

22,000 

23.000 

24,000 

25,000 

29,500 

Inch. 
0. 

.000050 
.000 1 00 
.000150 
.000200 
.000250 
.000305 
.000355 
.000415 
^000470 
.000535 
.000595 
.000656 
.000736 
.000795 
.000860 
.000950 
.001025 
.001116 
. 001215 
.  001310 
.001435 
.001565 
.001730 
.001905 

Inc^ 
0. 

.000050 
. 000050 
.000050 
.  000050 
.  0i'0050 
.000055 
.000050 
.OOOOGO 
.000055 
.000065 
.000060 
.009060 
.000080 
.000060 
.000065 
.000090 
. 00O075 
.000090 
.000100 
. 000095 
.000125 
.000130 
.000165 
.000176 

0. 

Inch. 

Initial  iQad. 
Tensile  strength. 

0. 

.000010 

.000010 

.000035 

.000025 

.000050 

.000016 

.000080 

.000030 

.000110 

.000030 

.000175 

.000065 

.000265 

.000080 

.000400 
.000510 

.000145 
.000110 

Fractured  IJ"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPEGIllENS. 


General  marks,  12  M  BjsT  Bi. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hardness. 

TotaL 

Per  SQ  uare 
inoh. 

8006 
8097 
3096 
8U8 

HT|I 
MT4O 
MT,M 
MTgOX 

Inches. 
1.129 
1.129 
1.129 
1.129 

Sq.inch. 
1.00 
1.00  ■ 
1.00 
1.00 

Pounds. 
33.190 
32,640 
33,510 
33,790 

Pounds. 
33.190 
32,640 
33,510 
83,790 

7.2904 
7.2872 
7. 3001 

17.35 
16.56 
16.73 

t&rance  of  firactares,  uniform  granular. 
.  Ex.  166 16 


LED   HOBTAU 
15. 


riwft.         iMk. 

Ol 

'.aim .'iiooj' 

.'iiiooi .'oibii' 


r 
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No.  3981. 


Marks,  "^#^«,^^ 

Length  of  stem,  23". 
Diameter,  rM29. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  20''. 


Applied  loifds. 

BloDgatlou 
perlnob. 

SuocesslTe 

eloDiratioD 

per  inch. 

Permanent 
set. 

Snooeealye 
permanent 

set. 

Bemarki. 

TotaL 

Per  enaare 
inoD. 

Poundt. 

1,000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

12,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

29^560 

Poundi. 

1,000 

2,000 

8,000 

4.006 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,0C0 

22.000 

23.000 

24,000 

25,000 

29,560 

Inch. 
0. 

.000050 
.000100 
.000156 
.000210 
.000275 
.000330 
.000385 
.000440 
.000500 
.000570 
.000630 
.000700 
.000780 
.000850 
.006945 
.001030 
.001130 
.001240 
.001370 
.001495 
.001580 
.001825 
.002040 
.002375 

Inek, 
0. 

.000050 
.000060 
.000055 
.000056 
.000066 
.000055 
.000055 
.000055 
.000060 
.000070 
.OOOOtiO 
.000070 
.000080 
.000070 
.000095 
.000085 
.  000100 
.000110 
.000130 
.000125 
.000085 
.000245 
. 000215 
.000335 

Inch, 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000030 

.000030 

.000050 

.000020 

.000060 

.000036 

.000115 

.000035 

.000180 

.000066 

.000260 

.900080 

.000395 

.000135 

.000640 
.000880 

.000245 
.000240 

Fractured  6"  from  neck. 
Appearance,  nuiform  granular. 
Specific  gravity,  7.2Q25. 
Hardness^  14.73. 


RIFLED  MOKTASa 
.3085. 


'  SFEOIUENS. 


Tenane  alrength. 

Spo 

Total, 

•"XT" 

31.4D» 
33,710 

mItio 

1; 
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No.  833; 


Marks,  ^^^V"^ 
Length,  12". 
Diameter,  1".129. 
SectiODal  area,  1  square  inch. 
Ganged  length,  10". 


Applied  loads. 

Compres* 

sion  per 

inch. 

SncoeMiye 

oomprea- 

■ion  per 

inch. 

Permanent 
set. 

Sncoeaaivo 

permanent 

set 

Bemarka. 

Total 

Per  sauare 
inch. 

Pound*, 

1.000 

2.000 

8,000 

4,000 

6,000 

6^000 

7.000 

8,000 

9.000 

10,600 

11,000 

12,000 

18.000 

14.000 

16^000 

16,000 

17, 060 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25^000 

26.000 

27,000 

28,060 

29.000 

30,000 

81,000 

32,000 

83.000 

34.000 

85.000 

36,000 

87.000 

88.000 

89.000 

40,000 

98.200 

Pownd; 

1,000 

2,000 

8.000 

4.000 

5.000 

6.000 

7,000 

8.000 

9.000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21.000 

22.000 

23,000 

24,006 

26,000 

26,000 

27.000 

28,000 

29,000 

80.000 

81.000 

32.000 

33,000 

84,000 

85.000 

36,000 

87,000 

88,000 

39,000 

40,000 

53,200 

Inch, 
0. 

.00605 
.00010 
.00015 
.00020 
.00026 
.00081 
.00087 
.00042 
.00048 
.00058 
.00058 
.00063 
.00070 
.00077 
.00083 
.00089 
.00094 
.00101 
.00108 
.00114 
.00120 
.00127 
.00138 
.00141 
.00160 
.00109 
.00171 
.00182 
.00192 
.00208 
.00222 
.00242 
.00263 
.  00287 
.00317 
.00846 
.00383 
.00428 
.00400 

IfUh. 

0. 

.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.1)0000 
.00005 
.00006 
.00005 
.00005 
.00005 
.00007 
^00007 
.00006 
.00006 
. 00006 
.00007 
.00007 
.00006 
.00006 
.00007 
.00006 
.00008 
.00009 
.00009 
.00012 
.00011 
.00010 
.00016 
.00014 
.00020 
.00021 
.00024 
.00030 
.00028 
.00028 
. 00046 
.00062 

Inch. 

0.- 

IncK 
0. 

luitlsl  load. 
Ultimate  strength. 

a 

\ 

.00005 

.00005 

.00009 

.00004 

.00014 

.00005 

.00025 

.00011 

...... f ..... 

.00040 

.00024 

.00119 

.  00070 

.00286 

.00167 

Failed  by  triple  flexare. 
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No.  834. 


Marks,  "Vi"J^ 
Length,  10". " 

Diameter,  1^.129. 

Sectional  area,  1  sqaare  inch. 

Gauged  length,  b'\ 


Applied  loads. 


Total. 


Poundt. 

1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,  COO 
18,000 
19.000 
20. 000 
21,000 
22,000 
23,000 
24,000 
25, 000 
28,000 
27,000 
28,000 
29.000 
30.000 
31,000 
82,000 
33,000 
84,000 
36.000 
86,000 
37,000 
38, 000 
39,000 
40,000 
62,800 


Per  sqaare 
inch. 


Pound». 

1.000 

2,000 

3,000 

4,000 

5,000 

8.000 

7,000 

8,000 

9,000 

10,000 

11, 000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

26,000 

26.000 

27,000 

28.  000 

29.000 

80,000 

31. 000 

32,000 

88,000 

84,000 

85,000 

36,000 

87.000 

38. 000 

39,000 

40,000 

62,600 


Comprea- 

sloD  per 

inch. 


Inch. 
0. 

.00006 
.00012 
.00018 
.00022 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
.00060 
.00068 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00110 
.00116 
.00122 
.00126 
.00134 
.00144 
.00154 
.00158 
.00168 
.00178 
.00192 
.00208 
.00226 
.002a 
.00270 
.00294 
.00326 
.00360 
.00390 
.00418 
.00486 


Suocewire 

oompres- 

don  per 

inch 


0. 

.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00009 
.00004 
.00008 
.00010 
.00010 
.00004 
.00010 
.00010 
.00014 
.00016 
.00018 
,00018 
.00026 
.00024 
.00032 
.00034 
.00030 
.00028 
.00068 


Permanent 
-  set 


Inch, 
0. 


.OOOOS 


.00006 


.00010 


.00018 


.00024 


.00050 


.00120 


.00286 


SaooeeaiTe 

permanent 

set. 


Inch. 
0. 


Bamsrks. 


Initial  load. 


.00009 


.00004 


00004 


.00008 


.00006 


.00026 


.00070 


.00166 


Ultimate  strenfl^. 


Failed  by  triple  flexure. 
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Ko.  3990. 


Diameter,  V'.129. 

Sections^  area,  1  Bqaare  inch. 

Ganged  length,  20". 


Applied  loads. 

ElonntloB 
pormoh. 

SaoceasiTe 
alonsatton 

Pennanent 
aat. 

Sacceaaive 

permaoent 

aet 

Bemarka. 

Total 

PeraquAre 
inco. 

Founds, 

1,000 

2,000 

8,000 

4,000 

6^000 

8,000 

7,000 

8,000 

0,800 

10.800 

11,000 

12,000 

18,000 

14,000 

16,000 

18,000 

17,000 

18,000 

18,000 

20,000 

21,000 

22,000 

23,000 

24,000 

86,000 

81.110 

Founds. 

1.000 

9,000 

8,000 

4,000 

6.000 

8^000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,080 

13,0U0 

14.000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

88,000 

24,000 

26^000 

81,110 

0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000;i00 
.000360 
.000400 
.000450 
.000500 
.008560 
.000686 
.800890 
.000750 
.000880 
.000886 
.000970 
.001060 
.001140 
.001210 
.001310 
.001435 
.001535  , 
.001700 

Inek. 
0. 
.000060 

.000060 
.000060 
.000060 
.000050 
.000060 
.000060 
.000060 
.000060 
.000050 
.000080 
.000075 
.000056 
.000060 
.000070 
.000065 
.000085 
.000080 
.000090 
.000070 
.000100 
.000126 
.000100 
.000186 

Inch, 
0. 

Itieh. 
0. 

Initial  load. 
Tenaile  atrength. 

0. 

.000005 

.000006 

.000025 

.000020 

.000035 

.000010 

.000065 

.000030 

.000085 

.000020 

.000135 

.000060 

.009190 

.000055 

.000300 
.000385 

.000110 
.000085 

Fractared  2'^76  from  neck. 
Appearance,  aniform  granalar. 
Specific  gravity,  7.2942. 
Hardness,  17.2& 


L.    KIFLED    HOBTABS. 
Ho.  3991. 


OITT  SPECIMENS. 
B, 


Temple  Mren,^. 

ire». 

Tottl. 

Fwlmob. 

LOO 
LDO 
l.M 

lis 

Pound*. 

»8,«0 

7.8 

Diform  granular. 
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Marks,  "*S$i*|^ 
Length,  12". 
Diameter,  l".12d. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


No.  836. 


Applied  loads. 

Compree- 

•ion  per 

inon. 

SucoeasiTe 

coropre»> 

slon  per 

incu. 

« 

Permaneat 
set. 

Saoceaelve 

penuaneDt 

set. 

Remarks. 

ToUL 

Per  Muare 
ioon. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82.000 

33,000 

84,000 

85^000 

86,000 

37,000 

88,000 

89;  000 

40,000 

57,910 

• 

Pawndt. 

1,000 

2,000 

8,000 

4.000 

6^000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

89,000 

80.000 

81,000 

82,000 

33,000 

84,000 

36,000 

86,000 

87,000 

88,009 

89,000 

40,000 

67,910 

Ineh, 
0. 

.00005 
.00010 
.00014 
.00020 
.00024 
.00030 
.00035 
.00041 
.00046 
.00051 
.00067 
.00062 
.00068 
.00073 
.00079 
.00085 
.00090 
.00095 
.00101 
.00108 
.00113 
.00120 
.00126 
.00131 
.00139 
.00147 
.00153 
.00159 
.00167 
.00175 
.00183 
.00192 
.00204 
.00217 
.00230 
.00241 
.00261 
.00281 
.00308 

Inch, 

0. 

.00006 
.00005 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00005 

.oooos 

.00006 
.00005 
.00006 
.00005 
.00006 
.00006 
.00005 
.00005 
.00006 
.00007 
.00005 
.00007 
.00006 
.00005 
.00008 
.00008 
.00006 
.00006 
.00008 
. 00008 
.00008 
.00009 
.00012 
.00013 
.00018 
.00011 
.00020 
.00020 
.00027 

Inek. 
0. 

Inch, 
0. 

Initial  load. 

• 

Cntlmate  strength. 

0. 

.00003 

.00008 

.0C009 

.00006 

•  >■*••••>  >•• 

.00012 

.00003 

• 

.00020 

.00008 

.00030 

,00010 

.00052 

.00022 

.00118 

.00066 

Failed  by  triple  flexure. 
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No.  3988. 


MarkB,  ^  ^b\^  ^ 
Length  of  stem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oanged  length,  2iy\ 


Applied  loads. 

Etoneation 
per  Inch. 

SnooMaive 

elonKatloii 

perlnob. 

Permanent 
aet. 

SaooeaslTe 

permanent 

■et. 

Bemarka. 

Total. 

Per  Muare 
inon. 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

.     8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22.000 

23,000 

24.000 

26,000 

81,410 

PoundSt 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

HOOO 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

81,410 

Inch. 
0. 

.000060 
.OOOUD 
.000160 
.000210 
.000260 
.000320 
.000380 
.000440 
.000500 
.000560 
.000630 
.000700 
.000765 
.000830 
.000920 
.  001010 
.001105 
.001215 
.001340 
.001485 
.001635 
.001835 
.002050 
.002340 

Inek. 
0. 
.000060 

.000050 
.000050 
.000050 
.000060 
.000060 
.000060 
.000060 
.000000 
.000000 
.000070 
.000070 
.000065 
.000065 
.000090 
.000090 
.000095 
.000110 
.000125 
.000145 
.000150 
.000200 
.000215 
.000290 

Ineh, 
0. 

Inek, 
0. 

iDiUalload. 
Tentile  atrength. 

.000006 

.000005 

.000035 

.000080 

.000050 

0000015 

.000070 

.000020 

.000110 

.000040 

.000160 

.000060 

.000260 

.000100 

.000405 

.000145 

.000660 
.000865 

.000256 
.000205 

Fractured  T\5  from  neck. 
Appearance,  uniform  granular 
Specific  gravity,  7.3058. 
Hudness,  15.06. 
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No.  3989. 


Mark8,^2^#i\^^ 


Length  of  stem,  23''. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


Applied  loads. 

Elonieation 
per  inch. 

Sxico^Mlve 

eloncation 

perlnoh. 

Permanent 
eet. 

Snoceeaive 

permanent 

set. 

Bemarks. 

Total. 

Peraqaare 
incb. 

Ptmndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

13.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24^000 

25,000 

28,100 

Poundt. 

-1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28^100 

Inek. 
0. 

.000050 
.000100 
,     .000150 
.000200 
.000255 
.000315 
.000875 
.000430 
.000490 
.000550 
.000615 
.000685 
.000750 
.000835 
.000910 
.001000 
.001100 
.001230 
.001340 
.001485 
.001685 
.001845 
.002105 
.002400 

Inch, 
0. 
.000050 
.001)050 
.000050 
.000050 
.000055 
.000060 
.000060 
.000055 
.000060 
.000060 
.000065 
.000070 
.000065 
.000085 
.000075 
.000090 
.000100 
.000130 
.000110 
.  000145 
.000200 
.000160 
.000260 
.000296 

Inek. 
0. 

Inch, 
0. 

Initial  UmA. 
Tensile  strength. 

0. 

.000025 

.000025 

.000040 

.000015 

.000065 

.000025 

.000105 

.000040 

.000165 

.000060 

.000260 

.000095 

.000450 

.000190 

.000710 
.000980 

.000260 
.000220 

Fractured  6".5  firom  neck. 
Appearance,  uniform  granular. 


TENACITY  SPEOIMKNS. 


Oeneral  marks,  12  M  B14  T  E3. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speolflo 
gravity. 

Hardness. 

Tot«1. 

. 
Per  sqaare 
inon. 

8105 
8106 
8107 
8108 
8109 

BTsI 
BT4O 
BT.M 
BL,I 

Jnehe*. 
L129 
L129 
L129 
L129 
L129 
L129 

Sq.  inch. 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

Poundt. 
84,310 
88,120 
33,710 
83,200 
83,580 
88,970 

Poundt, 
34,310 
83.120 
33,710 
83,200 
83,580 
83,870 

7.8147 
7.3132 
7.8140 

15.76 
15.20 
15.13 

•nee  of  fractures,  uniform  granular. 


I.   L.    RIFLED 

No.  837. 


.oooot 
*MHKIS 

Imou 

*ooios 
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No.  838. 


Marks,  *2MRj^TB, 

Length,  KK'.  " 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^^ 


Applied  loads. 

Comprea* 

aionper 

inoo. 

Saooeaaiye 

comprea- 

aionpar 

Inon. 

Pennanent 
aet 

SaooeaaiT« 

permaaenl 

aet. 

Bemarka. 

ToUL 

PeraqpAre 
incA. 

PottfMli: 

1,000 

2.000 

8.006 

4.000 

6.000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,090 

19^000 

90,000 

21,000 

22,000 

28,000 

24,000 

25,060 

26,000 

27.000 

28;  000 

29,000 

80,000 

81,000 

82,000 

88,000 

84,000 

3S,000 

86.000 

37.030 

88,000 

39.000 

40,000 

60,800 

PMMMlt. 

1,000 
2,000 
3,000 
6,000 
B.000 
6.000 
7,000 
8.000 
9.0U0 
HOOO 
11,000 
12,000 
13.060 
14.000 
14,000 
16,000 
17.000 
18,000 
19,000 
2Q,OOU 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
38.000 
84,000 
85.000 
36,000 
87,000 
88,000 
38,000 
40.000 
60.800 

0. 

.00004 
.00010 
.00014 
.00018 
.00922 
.60028 
.00032 
.00036 
.00042 
.00050 
.00054 
.00060 
.00066 
.00072 
.00076 
.00084 
.00090 
.00096 
.06102 
.00106 
.00114 
.00120 
.00130 
.00140 
.00148 
.00158 
.00168 
.00180 
.00194 
.00212 
.00226 
.00254 
.00276 
.00310 
.00340 
.00380 
.00416 
.00478 
.00520 

Ineh. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.^)0004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00606 
.00004 
.00008 
.00000 
.00006 
.00006 
.00004 
.00008 
.00006 
.00010 
.00010 
.00006 
.00010 
.00010 
.00012 
.00014 
.00018 
.00014 
.00028 
.00022 
.00034 
.00030 
.00040 
.00036 
.00062 
.00042 

Ineh. 
0. 

Jnek. 
0. 

Initial  load. 

0. 

0. 

.00606 

.00006 

.00012 

.00006 

'  .60022  • 

.00010 

.00050 

.00028 

.00140 

.00090 

" 

.00320 

.00180 

(JlUmate  atrengtL. 

Failed  by  triple  flexure. 


■  I 


la-INCH  B.   L.   RIFLED   MOBTABS. 


Length  of  stem,  23". 
Diameter,  1".129. 
Sectional  area,  1  sqaare  iooh. 
Ganged  length,  20". 


AppU«llo«U 

8««»«lv, 

Ml. 

Siuib. 

lotaL 

"■•a— 

l^^oh." 

PMOUft. 

«,ooa 

kZ 

7,000 

IS.  wo 
10.000 

as! 

10.000 
»,ooo 

21.000 
22.000 

sz 

'is 
IE 

isS 
B 

i 

»:ooa 

Jim*. 
.00004S 

.oowa 

!  000180 

:= 

.OOOMO 

iooosTo 
.0001W 

.000800 
.0008M 

.000000 

.001040 

.OOllM 

.ooiiu 

:oouM 

0. 

iooooM 

.00006S 

.ooooto 

.000040 
.000045 
.OOCOM 

:0000M 
.OO0O4S 
.000040 

.000041 
.OOOON 

.OOOOTO 

'.OOOOOO 
:0000«6 

.ooooM 

'.OOOIM 
!  000140 

a 

Intk. 

0. 

TMineitnogth. 

0.' 

0. 

.OOOtOB 

.OOOOOfi 

.oooou 

.ooobio 

.oooow 

.000019 

.OOOOM 

.000040 

.000130 

.000000 

.OOOIM 

.OOOOOO 

.ooosoo 
.ooo»7o 

looooao 

Fractured  2".73  from  neck. 
Appearance,  grannlar  with  dark  spots. 


TENACITY  BPBOIHSNB. 

General  marks,  12  U  Bu  T  B, 


Ko.or 

AddlUonal 
mMlu. 

,>^. 

Scntional 

Teulkftnoctb. 

HtRbxM. 

ToUL 

■^X" 

P»Tiir. 

iita 

■US 

Sis 

5SJ 

MT.U 
MTtOX 

JhcAm. 

ti 

.m 

1.00 

1.00 

1.00 

Ptiutit. 

U,C80 

Pwndi. 

»5,M0 

Bi,no 
is:  too 

?-S 

IIS 

1T.S2 

taace  of  fractures,  oniform  granular. 


RIFLED   MORTABl 
•.844. 


Fractured  at  middle  of  stem.    Apiiearance,  coarse  grauular  with 
stellar  spots  on  one  side,  doer  granular  at  tlie  other. 
Speciac  gravity,  7.3209. 
Barduess,  14.69. 

H.  Ex,  165 17 
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Ko.  842. 


Length,  12".  * 
Diameter,  l".l  29. 
Sectional  area,  1  square  inclu 
Gauged  length,  10"'. 


Applied  loads. 


Totel. 


Pousid$, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82^000 

33,000 

34.000 

35.000 

36,000 

37,000 

88,000 

39,000 

40,000 

52.080 


Per  square 
inoo 


Pounds. 
1,000 
2.000 
8.000 
4,000 
5,000 
6»00O 
7.000 
8,000 
9,000 
10,000 

n,ooo 

12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
32,000 
33,000 
34,000 
86.000 
86.000 
87,000 
38.000 
89,000 
40,000 
52,080 


Conipres> 

sion  per 

iocn. 


Ineh. 
0. 

.00005 
.OOulO 
.00015 
. 00020 
.00024 
.00029 
.00034 
.00040 
.00045 
.  00051 
.00056 
.00061 
.00066 
.00071 
.00077 
.00082 
.00088 
. 00095 
.00101 
.00108 
.00113 
. 00120 
.00128 
.00137 
.  00148 
.00158 
.00168 
.00179 
. 00192 
.00212 
.00228 
.00248 
.00275 
.00310 
.00354 
.00390 
.00423 
.00468 
.00520 


Saooessire 
compres- 
sion psr 
inch. 


Inch. 

0. 

.00005 
.00005 
.00005 
.00005 
.00004 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
. 00007 
.00006 
.  00007 
.  00005 
.00007 
.U00U8 
.00000 
.00011 
.00010 
.00010 
.00011 
.00013 
.00020 
.00016 
.00020 
.00027 
.00035 
.00044 
.00036 
.00038 
.00045 
.00052 


set.       I  Pe™»eiit 


Remarks. 


Ineh, 


0. 


Inch, 


a 


.00001 


.0000-2 


.00006 


.00011 


.00001 


.00001 


.00004 


.00005 


.00022 


.00054 


.00143 


.00822 


.00011 


.00032 


.00089 


.00179 


Inituaioad. 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-INCH    B.    L     EIFLHD   M0KTAK3. 
No.  813. 


Marks,  "VC^ 

LeDgth,  10". 

Diameter,  1".129. 

Sectional  area,  1  square  incb. 

Gauge<l  leugtli,  5". 


Applied  loiidi. 

Total. 

'-a 

Povngt. 

PimtH 

im 

3.D 

a,  000 

3,0 

W 

*." 

kl 

7,0« 

7.0 

ROOO 

8,1 

».imo 

»,« 

10.000 

10.  ( 

livm 

lilt 

18.000 

13.11 

14,000 

10.000 

1E.0 

ie:«oo 

IM 

ib;« 

111.0WI 

10.(1 

20, « 

2iiooo 

22.000 

^'.t 

2S.0OO 

2a,c 

w,ooo 

2< 

2.%  000 

26,0 

26,000 

2S.t 

17,000 

27,  C 

M,000 

23,11 

2e,o(io 

M.C 

30,000 

30,  C 

ai,ouo 

sue 

82.000 

S2,C 

33,000 

S3,t 

84.  OM 

34,C 

3i,ooo 

IM 

38.000 

3«,t 

37,«U0 

37.  C 

38,  M» 

33.0 

3B.000 

39.0 

40,000 

«.( 

(B,3M 

•3,1 

Failed  b;  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTARS. 

4 

Cast-Ibon  Bod^,  No.  17. 
No.  4038. 


Marks,  ^^  V?,*^  ^' 
Length  of  stem,  23". 
Diameter,  1".129. 
SectioDal  area,  1  sqnare  inch. 
Gauged  length,  20'^ 
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Applied  loads. 

Elongfttioik 
per  iooh. 

SncceMire 

eioof^Ation 

per  inch. 

Permanent 

set 

Saccemire 

permaneot 

set 

Remarks. 

Total. 

Per  sqaare 
inen. 

Pounds. 

1,000 

2,000 

8^000 

4,000 

5.000 

6,080 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

18.000 

14.000 

15^000 

16,000 

17,000 

18.000 

12,000 

20.000 

21,000 

22,000 

28,000 

24,000 

26.600 

29,410 

Pounds. 

1.000 

2,000 

8^000 

4,000 

5.000 

6.000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13.000 

14.000 

16,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

29,410 

Inch. 
0. 

.000050 
.000095 
.000145 
.000195 
.000245 
.000205 
.000S45 
.000395 
.000445 
.000505 
.000555 
.000620 
.000680 
.000750 
.000815 
.000890 
.000975 
.001060 
.001155 
.001280' 
.001305 
.001540 
.001705 
.001920 

Inch. 
0. 

.000050 
.000045 
.00v)050 
. 000050 
,000u50 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000065 
.000060 
.000070 
.000065 
.000075 
.000085 
.000085 
.000006 
.000126 
.000115 
.  OIK)  145 
.000165 
.000215 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

f 
Tensile  strength. 

0. 

.000030 

.000080 

.000040 

.000010 

.000060 

.000020 

.000095 

.000035 

.000140 

.000045 

.000206 

.000066 

.000310 

.000106 

.000490 
.000640 

.000180 
.000150 

Fractnred  7^''  from  neck. 
Appearance,  grannlar  with  dark  spots. 
Specific  gravity,  7.3022. 
Hsurdness,  14.47. 


1 


r- 


&^- 


12-lNCH   B.   L.   EIFLED   MORTARS. 

No.  4039. 


Length  of  stem,  23''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


Applied  lo&da. 

ElODgation 
per  Inch. 

SncoeMlve 

eloDiration 

per  iacli. 

PertBAnenfc 

Succeaeive 

pennanent 

eet. 

TotAl. 

Ptfaqaare 
inoo. 

Bemarks. 

PottfMlf. 

1,000 

2,000 

8,000 

4^000 

6.000 

8.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21, 000 

22.  000 

23.000 

24,000 

25,000 

28,270 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24;«>00 

25,000 

28,270 

Tneh. 
0. 

.000046 
.000100 
.000145 
.000190 
.000240 
.000290 
.000340 
.000395 
.000450 
.000505 
.000560 
.000620 
.000685 
.000750 
.000825 
.000890 
.000965 
.001060 
.001150 
.00U65 
.001385 
.001520 
.001665 
.001840 

Ineh. 
0. 

.000046 
.000056 
.000045 
.000045 
.000050 
.000050 
.000060 
.000056 
.000055 
.000055 
.000055 
.000060 
.000066 
.  000U65 
.000075 
.000065 
.000075 
. 000095 
.000090 
.000115 
.  00U120 
.000135 
.000145 
.000175 

Inek. 
0. 

Inch. 
0. 

laitua  load. 

0. 

.000025 

.000025 

.000040 

.000016 

.000055 

.000016 
"T666636*' 

.000090 

.666130" 

.000040 

.000196 

.000065 

.000290 

.000096 

.000160 
.000555 

.000160 
.000100 

Tensile  etren^h. 

Fractured  2^"  from  neck. 
Appearance,  granular  with  dark  spots. 


TENACITY  SPECIMENS. 


General  marks,  12  M  Bn  T  Bi* 


No.  of 
test. 

Additional 
marks. 

Seotional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hardneas. 

Diamet-er. 

Total. 

Per  square 
inch. 

4397 
4898 
4398 
4400 

HTsI 
MT4O 
MT,M 
MT.OX 

Inehtt. 
1.129 
1.129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
1.00 
1.00 

Poundt. 
85,310 
H4.300 
33,960 
84,510 

Pounds. 
85,310 
34,300 
33,960 
34,510 

7.8430 
7.8358 
7.3292 

1&83 
14.98 
14.90 

1 

12*INCH  B.   L.   RIFLED  MOBTA&S. 
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Fo.  847. 

Marks,  "XTrl"*' 

heugtbj  12". 

Diameter,  rM29. 

Sectional  area,  1  per  sqaare  inch. 

Gaaged  length,  10''. 


▲ppUedloMb. 

.Compres- 

sion  per 

incb. 

8oooeMiT6 

oompiM- 

slonper 

inon. 

Pemuutent 
aet. 

SMoeMlre 
p«nMii6iit 

Ml 

Itomtrka. 

Total. 

Per  aqnare 
incB. 

Powndt, 

1,000 

2,000 

8.000 

4»060 

6^000- 

6^000 

7,000 

8,009 

9^009 

19,009 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,090 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

87,000 

28,000 

29^000 

80,000 

81,000 

82,000 

83.000 

34,000 

85,000 

36^000 

87,000 

38;  000 

89,000 

40,000« 

51,960 

PoufMb. 

1.000 

2,000 

8,000 

4,000 

8,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12;  009 

13.900 

14.900 

16^000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

23,000 

28,000 

24,000 

25^000 

26,000 

t7.000 

28,000 

29,000 

80,000 

31.090 

82,000 

88,000 

84,000 

35,000 

86.000 

37.000 

88,000 

89,000 

40,000 

51,980 

Inoh. 
0. 

.06003 
.00099 
.00014 
.00019 
.00024 
.00029 
.00031 
.00039 
.00044 
.00049 
.00054 
.00059 
.00064 
.00070 
.00077 
.00082 
,00088 
.00094 
.00100 
.00108 
.00113 
.00120 
.00126 
.00183 
.00142 
.00150 
.00158 
.00168 
.00180 
.00193 
.00209 
.00222 
.00243 
.00287 
.00290 
.00322 
.00887 
.00893 
.00487 

0. 

.00003 
.00606 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.90005 
.00005 
.00006 
.00007 
.00005 
.00006 
.00006 
.00006 
.00006 
.00005 
.00007 
.00006 
.00007 
.00009 
.00008 
.00008 
.00010 
.00013 
.00013 
.00016 
.00018 
.00021 
.00024 
.00928 
.00032 
.00035 
.00036 
.06044 

Inch, 

0. 

Inek, 
0. 

Initial  loud. 
Ultinnte  ttrenffth. 

0. 

.00091 

.09001 

.00008 

.00007 

.00012 

.00004 

.00022 

.00010 

.00013 

.00911 

.00103 

.00060 

.00249 

.00146 

Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   H0BTAB8. 


No.  4036. 


Marks,^2MK;^TR. 

Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare 
Gauged  length,  20''. 


inch. 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

1<000 

15,000 

16,000 

17,000 

1«,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24.000 

25,000 

28,210 


Per  Bonare 


Boni 
icn. 


ine 


Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

U.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,060 

18,000 

19,000 

20,000 

21.000 

22.000 

23.000 

24.000 

25,000 

28,210 


Elongation 
per  Inch. 


0. 


IndL 


.000050 
.000100 
.000150 
.000200 
.000260 
.000305 
.000355 
.000425 
.000485 
. 000540 
.000610 
.000675 
.  000740 
.  000810 
.000905 
.000990 
.001090 
.001190 
.  001325 
.001490 
.001640 
. 001840 
.002066 
.002360 


8ncc6«fllve 

elongation 

per  Inch. 


Inch. 


0. 


.000050 
.000060 
.000050 
.000050 
.000050 
.000055 
.000050 
.000070 
.000060 
.000055 
.000070 
. 000065 
.000065 
.000070 
.000095 
.000085 
.OOOiOO 
.000100 
.000135 
.000165 
.000150 
.000200 
.000225 
.000295 


Permanent 
set. 


Inch. 


.000760 
.000990 


SncoeMive 

permanent 

aet. 


JfUh. 


0. 

0. 

0. 

.000090 

.000020 

.000045 

.000025 

.000070 

.000025 

.000120 

.000050 

.000190 

.000070 

.000290 

.000100 

.000485 

.000195 

.000275 
.000230 


RemarVa. 


Initialload. 


TenaQe  strengtli. 


Fractured  4J"  from  neck. 

Appearance,  fine  granular,  with  coarser  granulation  near  circumfer- 
ence at  one  side. 
Specific  gravity,  7,3109. 
Hardness,  13.46. 


12-INCU   B.   L.    RIFLED   MOBTABS. 
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No.  4037. 


Marks,  ^2M^R^^^TR, 

Length  of  stem,  23". 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  inoh. 

SacoeaaiTB 

eloueation 

perinch. 

Permaoent 
aet. 

Saeoeoaive 

permanent 

aet 

Bemarka. 

TotaL 

Per  aooare 
inclx. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

^000 

6,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12.000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

28.000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

9a  Ann 

Inch. 
0. 

.000050 
.000105 
.000155 
.000210 
.000260 
.000330 
.000300 
.000445 
.000505 
.000570 
.000640 
.000715 
.000800 
.000885 
.000900 
.001080 
.001190 
.  001335 
.001465 
.001675 
.001865 
.002065 
.002405 
. 002740 

0. 

.000050 
.000055 
.000050 
.00UO55 
.000050 
.000070 
.000060 
.000055 
.000060 
.000065 
.000070 
.000076 
.000086 
.000086 
.000105 
.000090 
.000110 
.000146 
.000130 
. 000210 
.000190 
.000200 
.  000340 
.000335 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenaHe  atrength. 

0. 

.000040 

.000040 

.000060 

.000020 

.000095 

.000036 

.000150 

.000055 

.000240 

•  ■      •  •  •          *      • 

.000000 

.000390 

.000156 

.000630 

.000240 

24, 000            24, 000 
25, 000            25, 000 
20. 530     '         30  A3A 

.U01015 
. 001260 

.000385 
. 000245 

Fractured  8"  from  the  neck. 
Appearance,  granular,  varying  in  size. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B17  T  Ez. 


No.  of 
teat. 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tenaile  atrenjrtli. 

Specific 
gravity. 

Hardneas. 

Total. 

Per  sqnare 
inch. 

4391 
4392 
4303 
4394 
4895 
4a96 

BT,I 

BT4O 

BTgM 

BLel 

BL,0 

BL,M 

Inch. 
1.129 
1.129 
1.129 
1.129 
1.120 
1.120 

Sq.  inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pounds. 
30,200 
36,020 
84,  310 
31,990 
86,970 
84,930 

Pounds. 
36, 2(0 
30, 020 
34,310 
31,990 
86,970 
84,930 

7.8225 
7. 8124 
7.2860 

14.90 
15.18 
13.00 

^  v, 


12-INCH   B.    L.    RIFLED   MORTARS. 


No.  845. 


Marks,  ^^  Vi;'^^ 
Length,  12".  * 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oauged  length,  10". 


«>'  / 


-•i!'^ 


Applied  loads. 


ToUO. 


1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
32,000 
83.000 
34,000 
35,000 
36.000 
37,000 
38,000 
39.000 
40.000 
60,600 


Per  sqaare 
incn. 


Poun<2«. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

A  000 

24,000 

26,000 

26,000 

27,000 

28,000 

29.000 

30,000 

81.000 

82,000 

83,000 

34,000 

85.000 

86.000 

37.000 

88,000 

89,000 

40,000 

50,600 


Compree- 

Bion  per 

inob. 


0. 

.00005 
.00010 
.00016 
.00021 
.00026 
.00031 
.00037 
.00042 
.00048 
.00052 
.00068 
.00065 
.00071 
.00076 
.00082 
.00080 
.00095 
.00101 
.00108 
.00115 
.00124 
.00133 
.00142 
.00151 
.00163 
.00176 
.00190 
.00210 
.00229 
.00255 
.00275 
.00805 
.00345 
.00382 
.00482 
.00476 
.00532 
.00588 
.00648 


SnooeMive 

oompree- 

•ion  per 

incti. 


Inch. 
0. 

.00005 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00003 
.00006 
.00004 
.00006 
.00007 


.00005 
.00006 
.00007 
.00006 
.00006 
.00007 
.00007 
.00009 
.00009 
.00009 
.00009 
.00012 
.00013 
.00014 
.00020 
.00019 
.00026 
.00020 
.00030 
.00040 
.00037 
.00050 

.ooou 

.00056 
.00056 
.00060 


PermaDeDt 
aet. 


/imA. 
0. 


.00001 


00002 


000C8 


00013 


00032 


.00085 


Sacoeealre 

permanent 

set. 


hMh, 
0. 


.00001 


.00001 


.00006 


.00005 


.00019 


.00053 


.00200 


.00124 


.00440 


.00281 


Bemarks. 


Initial  load. 


Ultimate  strength. 


\  V  •     • 


Failed  by  triple  flexure. 


12-INCH  B.    L.    RIFLED   MORTARS. 
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No.  846. 


Marks,  i2Mr„te, 

'        B  Rio 

Length,  10''. 
Diameter,  rM29. 
Sectional  area,  1  square  inch* 
Ganged  length,  5". 


Applied  loads. 


Total. 

Per  aqnare 
inoiL. 

Pottndt. 

Ptntndt, 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

6.000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

0,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12.000 

13,000 

18,000 

14.000 

14,000 

16.000 

15,000 

16.090 

16,000 

17,000 

17,000 

Id.  000 

18,000 

10,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

28,000 

Si,  000 

24,000 

25,000 

25,000 

26.000 

26,000 

27,000 

27,000 

28,000 

28,000 

20,000 

29,000 

30,000 

80,000 

31,000 

81,000 

32,000 

82,000 

33,000 

83,000 

34,000 

84,000 

86^000 

36,000 

36^000 

86,000 

37,000 

37,000 

38,000 

88,000 

39.000 

39,000 

40,000 

40.000 

60,520 

60,520 

Comprea* 

sion  per 

incn. 


Inah, 
0. 

.00004 
.06010 
.00014 
.00020 
.00026 
.00030 
.00034 
.00038 
.00042 
.00046 
.00052 
.00056 
.00062 
.00068 
.00074 
.00080 
.06086 
.00094 
.00100 
.00106 
.00114 
.00122 
.00132 
.00140 
.00154 
.00164 
.00176 
.00194 
.00214 
.00246 
.00266 
.00200 
.00328 
.00374 
.00416 
.00458 
.00500 
.00550 
.00616 


SaccesalTe 

comprea- 

sion  per 

inob. 


Ineh» 
0. 

.00004 
.00016 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.OOOOG 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00014 
.00010 
.00012 
.00018 
.00020 
.00032 
.00020 
.00024 
.00038 
.00046 
.00042 
.00042 
.00042 
.00060 
.00066 


Permanent 
Bet. 


Inch. 
0. 


0. 


.00002 


.00004 


.00012 


.00026 


.00072 


Sncceeeiye 

permanent 

set. 


Tneh, 
0. 


.00002 


.00002 


.00008 


.00014 


00046 


.00200 


.00414 


,00028 


.00214 


Bemarkt. 


Initial  load. 


nitlmate  strength. 


Failed  by  triple  flexure. 


] 


12- inch  b.  l.  rifled  mortabs. 

Cast- Iron  Body,  No.  18. 

No.  4074. 


Marks,  ^2MRj.TK| 

Length  of  stem,  23'^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


t-  - 


Applied  loads. 


Total 


Pounds. 

1,000 

2,000 

8,000 

4.000 

6^000 

•6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

U,000 

15,000 

18,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,030 


Fer  eqnare 
Inc 


lani 
ica. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

29,680 


Bloomtion  i  !i"!f?ff/jf ,  Permanent 


per 


sr:-^f„t.on. 


9  Inch. 

0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.00U350 
.000400 
.000400 
.OOOJiSO 
.C00500 
.000645 
.000705 
.000785 
.000850 
.000035 
.  001010 
.001100 
.001190 
.001290 
.001400 
.001640 
.001655 
.001823 


Inch, 
0. 

.000050 
.OOOii.'vO 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000070 
.000060 
.000055 
.000060 
.000080 
.000065 
.000085 
.000075 
.000090 
.010090 
.000100 
.000110 
.000140 
.000115 
.000170 


set. 


IndL 


0. 


.000390 
.000460 


Saocessire 

permanent 

•et. 


Inek. 


V. 

.000015 

.000015 

.000035 

.000620 

.000050 

.000015 

.000085 

.000085 

.oooiss 

.000060 

.000185 

.000056 

.000260 

.000075 

.000130 
.000070 


Bemack*. 


Initial  loi^ 


j  Tensile  strength. 


Fractured  3"  from  the  neck. 
Appearance,  granular  mottled. 
Specific  gravity,  7.2990. 
Hardness,  16.15. 


12-lNCH    B.    L.   RIFLED   MOETARS. 

No.  4076. 
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Marks,  i%\TB, 

Lengthof  8teu^23''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  leugth,  20''. 


Applied  loads. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

S.O0O 

8,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

18,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

29,870 


Per  Maare 
tnoii. 


Povmd*, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19.000 

80,000 

21,000 

22,000 

28,000 

24,000 

26.000 

29,870 


perinoh.     «'oni;»H"n 
*^  *  per  inch. 


1 


Inch. 
0. 
.000050 

-.000100 
.000150 
.000105 
.000246 
.000296 
.000846 
.000400 
.000460 
,000525 
.000580 
.000640 
.000700 
.  0OU763 
.000H40 
.00U0O5 
.OOo»dO 
.001005 
. C01150 
.001250 
.001360 
.  001480 
.001630 
.001780 


Inch. 
0. 

.000030 
.OOOOoO 
.000050 
.000015 
.000050 
.000050 
.000050 
.000056 
.0000(30 
.0(10065 
.000056 
.000060 
.000060 
.000066 
.000075 
.000066 
.000085 
.000075 
.000085 
.000100 
.000100 
.000130 
.000150 
.000150 


Permanent 

set. 


Inch. 


0. 


000386 
000480 


Sncoeuire 

permanent 

set. 


Remarks. 


Inch, 
0.  •  IniUal  load. 


0.' 

.000020 

.000030 

.000030 

.000010 

.000055 

.000025 

.000085 

.000030 

.000125 

.000040 

.000180 

.' 000066" 

.000250 

.000070 

.000135 
.000095 


Tensile  strength. 


Fractured  3''  from  the  Deck. 
Appearance,  granular  mottled. 


TETYAOITT  SPEOIMENa 


General  marks,  12  M  Ris  T  Bi. 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectiosal 
area. 

Tensile  strength. 

Speoiflo 
gravity. 

Total. 

Per  Bouare 
inco. 

Hardness. 

4407 
4406 
4409 
4410 

MT.I 
MT4O 
MT«M 
MT,0 

Inehet. 
1.129 
L129 
L129 
1.129 

8q.  inch. 
1.00 
LOO 
1.00 
1.00 

Poundt. 
83,9il0 
34.420 
32.600 
85.170 

Poundt. 
33,090 
34.420 
32,600 
36.170 

7.29n 
7.3183 
7.3124 

17.81 
16.31 
17.26 

^ 


tL^' 


Marks,  "^^;i 

Length,  12".  * 

Diameter,  1".1*29. 

Seotioual  area,  1  square  inch. 

Gauged  length,  10", 


12' INCH   B.  L.  KIFLED    MOKTABS. 

No.  850. 


Z  j">- 


^fe:^ 


[■'  ■f-^ 


/- » 


Applied  loadg. 


Total 


Pound9. 
1,000 
2,000 
3,000 
4,000 
5,000 
0«000 
7,000 
8,000 
.9,0U0 
10.000 
11,000 
12,000 
18,000 
14.000 
IS,  000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
28.000 
27,000 
28,000 
29,000 
80,000 
81.000 
32,000 
83,000 
34.000 
85.000 
38.000 
87,000 
88.000 
39.000 
40,000 
54,500 


Per  square 
iBcn. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8.000 

9,000 

1<T,  000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

80.000 

81,000 

32,000 

83,000 

34,000 

35,000 

36,000 

37.000 

38.000 

39.000 

40,000 

54,500 


Compres- 

aioD  per 

inch. 


Inch, 
0. 

.00003 
.00008 
.00012 
.00017 
.00022 
.00027 
.00031 
.00037 
.00041 
.00047 
.00053 
. 00058 
.00063 
.00070 
.00077 
.00082 
.00088 
.  0C*09:) 
. 00008 
.00106 
.  001 12 
.  00118 
.00126 
. 00131 
.00140 
.00148 
.00156 
.00163 
.00172 
.00183 
.00104 
.00208 
.00221 
.00238 
.06259 
.00274 
.00301 
.00328 
.00362 


Sncoewiive 

oouipreft- 

Bion  per 

inch. 


Ineh. 
0. 
.00003 

.00005 
. 00004 
.00005 
.00005 
.00005 
.00004 
.00006 
.00004 
.00006 
.00006 
.00005 
. 00005 
.00007 
.00007 
.00005 
.00006 
.0<)005 
.00005 
.00008 
.00006 
.  00006 
.00008 
.00005 
.00009 
.00008 
. 00008 
.00007 
.00009 
.00011 
.00011 
.00014 
. 00013 
.00017 
. 00021 
.00015 
.00027 
.00027 
.00034 


f 


PerroaneDt 
set. 


SticceasiTe 

permanent 

set. 


0. 


Ineh. 


Inch, 


Beiuarks. 


0. 


luittalload. 


0. 


00002 


.00008 


.00012 


.00021 


.00037 


.00073 


.00171 


.00002 


.00006 


.00004 


.OOOOtf 


.00016 


.00036 


.00098 


TTltimate  strength. 


Failed  by  triple  flexure. 


12-INCH    B.    L.    RIFLED   MORTARS. 

No.  4072. 

Marks,  "m^k^tr. 

Length  of  stem,  23'^ 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch.  ' 

Ganged  length,  20''. 


271 


Applied  loada. 

ElonffAtion 
per  Inch. 

SaeoeMive 

elongation 

per  Inch. 

set. 

SaocessiTe 

permanent 

set 

Kamarka. 

ToUL 

Per  square 
inoo. 

Pound$. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

28.010 

Pounds. 

1,000 

2.000 

8.000 

4.000 

6.000 

6,000 

7,000 

8.000 

9,000 

10.000 

11.000 

12,000 

18,000 

14,000 

15,006 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,010 

IneK 

.0 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000356 
.000415 
.000480 
.000536 
.000600 
.000666 
.000740 
.000800 
.000886 
.000070 
.001060 
.001166 
.001275 
.001390 
.001646 
.001710 
.001886 
.002185 

IndL 
0. 

.000050 
.000050 
.000050 
.000060 
.000050 
.000060 
.0CO055 
.000060 
.060066 
.000056 
.000065 
.000065 
.000075 
.006060 
.000085 
.000085 
.000600 
.000106 
.000110 
.000115 
.000160 
.000170 
.000175 
.000200 

Inch. 
0. 

Inch. 
0. 

luitialload. 
Ttnsllo  sircngUi. 

0. 

'                  " 

.000015 

.000015 

.000040 

.000025 

.000060 

.000090 

.000090 

.000030 

.000150 

.000060 

.000240 

.000090 

.000360 

.000120 

.000500 
.000740 

.000200 
.000180 

Fractured  3"  from  the  neck. 

Appearance,  medium  fine  granular,  with  darker  and  coarser  spot  at 
circumference. 
Specific  gravity,  7.2927. 
Hardness,  14.69. 
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12-INCH  B.  L.  RIFLED  MOKTAB& 


No.  4073. 


Marks,  *2MB^.TB, 

Length  of  stem,  23''. 
Biameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loadB. 

Elonsation 
perincb. 

SucoeaelTe 

Permanent 

SaeoeBsIre 

permanent 

set. 

Kemarka. 

ToUL 

Per  square 
inon. 

eloiiffation 
perinob. 

PotmdM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,006 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

27.290 

Poundt, 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

80,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,290 

Ineh. 
0. 
.000060 
.  000010 
.000150 
. 000200 
.  000255 
.000305 
.  000360 
.000420 
.000480 
.000545 
.000605 
.000670 
.000740 
.000810 
.000890 
.000970 
.001065 
.001165 
.001290 
.001420 
.001500 
.001740 
.  001925 
.002160 

Ineh. 
0. 

.000060 
.000050 
.  C00050 
.000050 
.000055 
.000060 
.000055 
.000060 
.000060 
.000066 
.000060 
.000065 
.000070 
.000070 
.000080 
.000080 
.000095 
.000100 
.000125 
. 000130 
.000140 
.000180 
.0001H5 
.000235 

Ineh. 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  strenjcth. 

0. 

.000030 

.000030 

.000040 

.000010 

.000060 

.000020 

.000100 

.000040 

.000155 

.000056 

.000266 

.000100 

.000390 

.000135 

.000620 
.  000765 

.  000239 
.000146 

Fractured  ll'',5  from  neck. 

Appearance,  medium  fine  granulation,  with  darker  and  coarser  spot 
at  the  circumference. 


TENACITY  SPEOIHENS. 


General  marks,  12  M  His  T  Bs 


No.  of 

t«Bt. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
Kravity. 

Hardness. 

Total. 

Per  equal e 
Incb. 

4101 
4402 
4403 
4104 
4405 
4406 

BTjI 

BT4O 

BT.M 

BL«I 

BL,0 

BLtH 

Inches. 
1,129 
1.129 
1.129 
1.129 
L129 
1.129 

8q.  ineh. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pounds. 
35,280 
35, 010 
31,440 
86.  O'iO 
87,480 
87,350 

founds. 
85,280 
35,010 
81,440 
86,030 
87,480 
87,350 

7. 2977 
7.2K65 
7.2915 

15.91 
15. 20 
15.43 

12-INCU   B.   L.    RIFLED   MOBTAES. 
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No.  848. 


Mark8/2MK.,TE, 

Length,  12''.  ' 
Diameter,  I'M  20. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 
ToUL 


Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

G.OOO 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

26,000 

27,000 

28.000 

20,000 

30,000 

31,000 

32,000 

88,000 

34.000 

35,000 

36,000 

87.000 

38,000 

39.000 

40,000 

50.480 


Persqusre 


squa 
aou. 


ino 


Potmdi. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

82,000 

33,000 

84,000 

35,000 

36,000 

87,000 

88,000 

39,000 

40.000 

50,480 


Gompres- 

sioDper 

inon. 


Inch. 

0. 

.00003 
.00009 
.00013 
.00018 
.00022 
.00028 
.00033 
.00038 
.00042 
.00047 
.00053 
.00058 
.00063 
.00060 
.00070 
.00082 
.00088 
.00003 
.00099 
.00106 
.00113 
.00120 
.00128 
.00135 
.  00146 
.00157 
.00164 
.00177 
.00188 
.00208 
.00227 
. 00247 
.00271 
.00303 
.00333 
.00363 
.00408 
.00453 
.00512 


Sacoessive 

oompres- 

Bionper 

incb. 


Inek. 
0. 
.00003 

.00(km: 

.00001 
.  00005 
.  00<)04 
.00006 
.  00005 
.  0000.) 
.00004 
.00005 
.00006 
.00006 
.00005 
.  0C»006 
.00007 
.00006 
.00006 
.00005 
.00006 
.00007 
.00007 
.00007 
.00008 
.00007 
.00011 
.00011 
.00007 
.00013 
.00011 
.00020 
.00019 
. 00020 
. 00024 
. 00032 
.C0030 
.00030 
.00045 
.00045 
.00059 


Fcrmaneot 


Inch, 
0. 


0. 


0. 


.  00006 


.oeoio 


Snrccwiivo 

peitnauc'Ut 

set. 


IncK 


0. 


.00006 


.00004 


,00021 


00050 


00138 


00313 


.00011 


.00029 


.00088 


.00175 


Remarks. 


Initial  load. 


TTltimate  strength. 


Failed  by  triple  flexure- 
H.  Ex.  16o 18 


12-lNCIl   B.  L.  RIFLED   M0BTAE8. 


Marks,  "VitJ^ 

Length,  10". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Appusa  bMd. 

ToUI. 

'•a 

Ptnmd: 

J^nm. 

1000 

it 

3,000 

>,« 

4,000 

s^ooo 

^« 

S.000 

«.« 

7,000 

«,ooo 

*l« 

»,«00 

».i 

10,000 

11  MO 

ii,« 

12,000 

12, « 

13.000 

14,000 

14,  C 

iiCooo 

islt 

ia,ooo 

17,000 

17, « 

11,  MO 

18,0 

19.M0 

20,000 

20;  0 

21,000 

21,  C 

M,000 

2!,(] 

29,000 

23,1 

24.000 

M.t 

21,000 

K.t 

wlooo 

2a.« 

27.000 

27, « 

28,000 

M.C 

20,000 

2>,( 

w.m 

»>;« 

12!  000 

33,000 

S3,« 

:ulooa 

wooo 

00,1 

27,0 

a«!ooo 

38;(i 

3(l.lfl0 

M.UOl 

«J 

M,2W 

iJta 

Failed  by  triple  llexure. 
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Cast-Iron  Body,  No.  19. 
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No.  4047. 


Marks^  P  ^m 'f,^  ^ 
Length  of  stem,  23^'. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20'^ 


Applied  loads. 

Klonsrnt'on 

Suooesaive 

T*rrT»iT«oiit 

Saoce^aive 

piTMiaiiont 
net. 

Remarks. 

Total. 

IVr.miuari; 
iiiili. 

1  or  jiicli. 

l-lull;:,'*.  i.'li 

p' T  ini'h 

Si.  t . 

PoundM. 

1.  Oc»o 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,910 

Poundt. 

1,000 

2,000 

8.000 

4,000 

5.000 

6,000  ' 

7,000 

8,000 

9,000 

10,000 

11,  COO 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

32,000 

23,000 

24,000 

25,000 

29,910 

Inch, 
0. 

.000045 
.000095 
.000145 
.000195 
.000245 
.«M)0300 
. 000350 
.000405 
.000400 
.000530 
.000585 
.000650 
.000720 
.000785 
.  OOCSTjO 
.000930 
.001010 
.  001095 
.001190 
.001295 
.001405 
.001530 
.001680 
.001875 

Inch. 
0. 

.000045 
.000050 
.000050 
.000090 
.000050 
.000036 
.000050 
.000055 
.000055 
.000070 
.0000.^ 
.000065 
.000070 
.000065 
.000065 
.000080 
..  000080 
.000085 
.000095 
. 000105 
.000110 
. 000125 
.000160 
.000195 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  streni^h. 

.000005 

.000005 

.  000030 

.000025 

.000045 

.  000015 

. 000070 

.  000025 

.000095 

.000025 

.000130 

.000035 

. 000195 

.000065 

.000280 

.000085 

.000425 
.000530 

.000145 
.000105 

rra<5t.ured  2^"  from  neck. 

Appearance,  inedinrn  coarse  granular;  contains  dark  spots. 

Specifics  gravity,  7.3160. 

Hardness^  15.75. 


276 


12-INCH   B.   L.    RIFLED   MOKTABS. 


No.  4048. 


Marks,  ^^  ^^i}^  ^' 
Length  of  stem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elonfratlon 
per  inch. 

Saccessive 

Permanent 
set. 

Inch. 
0. 

Sacceoaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

cloDf^ation 
per  iDoh. 

Pounds. 
1,000 
2,000 
3  000 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,  JOO 

15.000 

16.000 

17,000 

13,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

29,620 

Inch, 
0. 
.000040 
.000005 
.000140 
.000190 
.000240 
.000205 
.000350 
.000405 
.000460 
.000535 
.000500 
.000050 
.000725 
.  000790 
.  000855 
.000910 
.001016 
.001l()5 
.001200 
.  001305 
.001420 
.001560 
.001710 
.001005 

Inch. 
0. 
.000010 

•Inch. 
0. 

Inltialload. 
Tensile  Btrenf^ih. 

.  oooo:»5 

.  000045 

4  000 

5  000 

.000050 
.  OOOO.M) 

»: 

G  000 

7  000 

.  00(M)5o 

8,000 

.000055 
.000055 
.000055 
.000075 

1 

9,  000 

10,  (100 
11  000 

.000035 

.000035 

12,  000 

13.  000 

.000056 
.000060 

.000050 

. 000015 

14,  0()0 

15,  000 

.000075 
.000065 
.000065 
.000085 
.  000075 
.  00(>ODO 
.  000005 
. 000105 
.000115 
.000140 
.000150 
. 000195 

.000065 

.000015 

10,000 
17,  000 

.000005 

. 000030 

J  8.000 
10  000 

.000140 

.000045 

20,  000 
21,000 

.  000205 

.000065 

'2-2,  000 
23,  000 

.  000:500 

.  000095 

24.  UOO 
25,000 
20,  020 

.000455 
.000565 

.000155 
.  000110 



Fractured  2".25  from  neck. 

A[)[)earauce,  medium  coarse  granular ;  contains  dark  spots. 

TENACITY  SPECIMENS. 

General  marks,  12  M  Rjg  T  Ri. 


No  of 
teat. 

3122 
:n'J3 

3rj4 

AV25 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tennile  f 
ToUl. 

itrenKth. 

Per  snnare 
incn. 

Pounds. 
33,390 
31, 610 
31, 040 
33,800 

Specific 
gravity. 

Hardness. 

MT,I 
M  T4  0 
MTtH 
MTtOX 

Inches. 
I   120 
1. 129 
1.129 
L129 

8g.  inch. 
1. 00 
1.00 
1.00 
1.00 

Pounds. 
33, 390 
31.010 
31,040 
33.800 

7.8210 
7.3205 
7.3276 

16.56 
15.91 
16.56 
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No.  841. 


Lengtb,  12". 
Diameter,  l".l  20. 

Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loftds. 


ToteL 


Poundf. 

1,000 

2,000 

3,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.  000 

15,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

27,000 

28,000 

29,000 

30.000 

81,000 

32,000 

38,000 

34.000 

35,000 

38,000 

37,000 

38,000 

89,000 

40,000 

56,380 


Per  square 
incn. 


Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,U00 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

33,000 

34.  COO 

35,000 

36,000 

37,000 

38.000 

39,000 

-  40,000 

66,380 


CorapToa- 

aion  t>cr 

incfi. 


Inch. 
0. 
.00005 
.00010 
.00015 
.00020 
.00024 
.00020 
.00084 
.00039 
.00044 
.00048 
.00054 
.00059 
.00064 
.00070 
.00076 
.00080 
.00086 
.00091 
.00098 
.00103 
.00109 
.00115 
.00122 
.00129 
.00135 
.  COHO 
.00149 
.00157 
.00106 
.00175 
.00185 
.00196 
.00208 

.oorii 

.00238 
.00255 
.00273 
.00300 
.00330 


SuccesaiTe 
compres- 
sion per 
Idcd. 


Inch, 
0. 

.00005 
.00005 
.00005 
.00005 
.00004 
. 00005 
. 00005 
.00<H)5 
.00005 
.00004 
.00006 
.00005 
.00005 
.00006 
.00006 
.00004 
.00006 
.00005 
.00007 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
. 00005 
. 0O0U9 
.00008 
.  OOiJOO 
.00009 
.00010 
.00011 
.00012 
.00013 
.00017 
.00017 
.00018 
.00027 
.00030 


Permanent 
sei. 


Inch. 
0. 


0. 


.00001 


Snocesslve 

pcrmsuent 

set. 


Inch. 
0. 


.00001 


00006 


.00010 


.00005 


. 00004 


.001)16 


.00029 


.OOOGO 


.00141 


.00006 


.00013 


. 00031 


.00081 


fiemarka. 


Initial  load. 


Ultimate  strenf^tb. 


Failed  by  triple  flexure. 
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Ko.  3902. 


Marks/^MR.TR. 

Length  ofbttm,  23". 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

1 
Elon  ^»al  ion  i 
pur  incli. 

Siicrojwlvft 

1 

1 

Perninnont 
seL 

Sucresaive 

Bemarka. 

TotAl. 

Per  squaro 
inch. 

uloii;:aliou 
pi-r  iiioli. 

poriiiauent 
set. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,600 

11.000 

12.000 

13.000 

14.000 

15,0C0 

16,000 

17.000 

18,600 

19.000 

20,000 

21.000 

22, 000 

23. 000 

24.000 

25,000 

25,510 

Pounds, 

1,000 

2,000 

3.000 

4.000 

6,000 

7,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23, 000 

24,000 

25,000 

26,510 

Inch. 
0. 

. 000055 
.OuOlOO 
.000150 
. 000200 
.000255 
.  000310 
.000365 
.000430 
.000500 
.000565 
.000640 
.000706 
.000796 
.000880 
.000965 
.001086 
.001185 
.001330 
.001470 
.001675 
.001860 
.  002120 
.002440 
.002860 

Inch* 
0. 

.000055 
.  000045 
.000050 

.  oooo:k) 
.  ooi»or>5 

. 00OU55 
. 00U055 
.  000065 
.  000070 
.  000065 
.  000075 
.000065 
.000090 
.000085 
.000086 
.000120 
,000100 
.000145 
.000140 
.000205 
.000185 
.000200 
.000320 
.000410 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

. 000010 

.000030 

.000060 

.000020 

.000116 

.000056 

.000200 

.000086 

.000340 

.000140 

.000585 

.000245 

.000090 
.00I3U0 

.000405 
.000310 

\ 


Fractured  4".25  from  neck. 

Appearance,  granular,  one  side  showing  coarser  radiant  granulation. 

Specific  gravity,  7.3120. 

Hardness,  14.19. 
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Ko.3993. 


Marks,  12  MK^TB, 

Length  of  stein,  2S'\ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  20"'. 


Applied  loads. 

Elongation 
per  inch. 

SocceiiMve 

SnccoMtve 

pcnnnnent 

net. 

Remarks. 

Totol. 

PerMQAre 
inon. 

per  inch.          *«'• 

1 

Poundt, 

1,000 

2,000 

3.000 

4.000 

6.000 

6.000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,009 

18.000 

19,000 

20.000 

91,000 

22.000 

23,000 

24,000 

25,000 

29,610 

pQundi, 

1.000 

2.000 

8,000 

4.000 

5.000 

6.000 

7.000 

8.000 

9.900 

10.000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17.000 

18,000 

19.000 

20,000 

.21.000 

22.000 

23,000 

24.000 

25,000 

29,610 

Inch. 
0. 

.000055 
.000116 
.000175 
,000230 
.000290 
.000340 
.600406 
.000466 
.000540 
.000600 
.000675 
.000760 
.000836 
.000910 
.001010 
.  001116 
.001240 
.0013.56 
.001500 
.001690 
.001886 
.002180 
.002450 
.002810 

Inch. 
0. 

.000056 
.000060 
.000060 

.oooo:^ 

.000060 
.900050 
.000065 
.000060 
.000075 
.000060 
.000^176 
.000075 
.000085 
.000075 
.000100 
.000105 
.000126 
.000116 
.000145 
.000190 
.000195 
.000246 
.0003.0 
.000360 

Jneh, 
0. 

Jneh. 
0. 

Initial  load. 
TenMI^  strength. 

.000016 

.000010 

• 

.000045 

.000095 

-.000060 

.000015 

.000100 

.000040 

.000150 

.000050 

.000240 

.000090 

.000360 

.000120 

.000600 

.000240 

.001000 
.001260 

.000400 
.000260 

Fractured  4.1"  from  neck. 
Appearance,  nniform  grannlar. 


TENACITY  SPEOIMENS. 


General  marks,  12  M  R]9  T  Bs. 


No.  of 
test.  • 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  8treuf;th. 

Specific 
gravity. 

Hardness. 

Total. 

Per  souare 
inch. 

3110 
3120 
3121 
8110 
3111 
8112 

BT.I 
BT4O 
BT|M 
BLcI 
BLtO 
BI4M 

Indus. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pounds. 
30,090 
33.320 
31.140 
31. 410 
82,040 
81,690 

Pounds. 
30,099 
33.320 
31,149 
31, 410 
32,040 
81.590 

7.3216 
7.3139 
7.3224 

14.69 
14.69 
15.18 
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No.  839. 


Marks,  12  MRvjTR, 

Length,  12".  ' 
Diameter,  1/M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads, 
qni 

CQ. 


Total. 


Povndi. 

1,000 

2,000 

3,000 

4,000 

5.000 

0,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,  000 

21, 000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

20,000 

30,000 

31.000 

32,000 

33,000 

34.000 

35,  000 

36,000 

37,000 

38,000 

39,000 

40,000 

51,800 


Per  aqnare 
inc 


P<ntndt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25.000 

26,000 

27.000 

28,000 

20,000 

30,000 

31,000 

32,000 

83.000 

34,000 

85.000 

36.000 

87,000 

88.000 

39,  000 

40.000 

51.800 


Compres- 
sion per 
incn. 


Inch. 

0. 

.00007 
.00011 
.00016 
.00021 
.00028 
.00082 
.00038 
.C0042 
.00048 
.00053 
.00059 
.00067 
.00072 
.00078 
.00084 
.00090 
.00096 
.00104 
.00111 
.00118 
.00124 
.00133 
.00142 
.00151 
.00162 
.00173 
.00186 
. 00201 
.00219 
.00239* 
.00258 
.00281 
.00318 
.00347 
.00400 
.00426 
.00465 
.00515 
.00565 


i:ucco8sive 

cninpres- 

sion  per 

incD. 


Iruh. 
0. 
.00007 
.00004 
.00005 
.00005 
.00007 
.00004 
.00006 
.00004 
.00006 
.00005 
.00006 
.00008 
.00005 
.00006 
.00006 
.00006 
.00008 
.00006 
.00007 
.00007 
.00006 
.00009 
.00009 
.00009 
.OOOU 
.00011 
.00013 
.00015 
.00018 
.00020 
.00919 
.00023 
.00032 
.00034 
.00053 
.00026 
.00039 
.00050 
.00060 


Perttanont  ^^^^^^^^ 
*®^  set. 


Inch. 
0. 


.00001 


.00005 


.00009 


Inch. 
0. 


.00001 


.00004 


.00004 


.00016 


.00030 


.00072 


.00007 


.00014 


.00042 


,00173 


.00101 


.00361 


.00188 


Romarka. 


Initial  load. 


Ultimate  strenjicth. 


Failed  by  triple  flexure. 
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Fo.  840. 


Marks,  *^  ^bS^J  ^ 
Leiigtli,  10".  " 
Diameter,  1".120. 
Sectional  area,  1  square  inch. 
Ganged  lengtb,  5". 


Applied  loads. 


TotaL 

Per  sqaare 
inch. 

Poundi. 

Pound*. 

1,000 

1,000 

2,000 

2,000 

3,000 

3.0UO 

4.000 

4.000 

5,000 

5,000 

0,000 

0.000 

7.U00 

7.000 

S.000 

8.000 

0,000 

O.OOO 

10.000 

10.000 

11,000 

11,000 

12,000 

12,000 

13,000 

13.000 

14,000 

14,000 

15.000 

15.000 

10,000 

16,000 

17.000 

17,000 

18,000 

18,000 

10,000 

19,000 

20.000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

26,000 

25,000 

20,000 

20,000 

27,000 

27,000 

28,000 

28.000 

29.000 

20.000 

80.000 

80,000 

31.000 

31,000 

32,000 

32,000 

38.000 

83,000 

34,000 

84,000 

35,000 

85,000 

30,000 

86,000 

37.000 

87,000 

38,000 

38,000 

39,000 

89.000 

40,000 

40.000 

01,900 

01,900 

Comprea- 

Bion  per 

incn. 


Inch. 

0. 

.00006 
.  0U012 
.  0^)016 
.  00020 
.  00026 
.00030 
.00036 
.00040 
.00016 
.00050 
.00058 
.00066 
.00072 
.00078 
.00082 
.00086 
.00092 
.00098 
.00102 
.00110 
.00120 
.00128 
. 001S8 
.00150 
.00160 
.00172 
.  00182 
.00200 
.00220 
.00242 
.00260 
.00290 
.  00314 
.00360 
.00396 
.00430 
.00470 
.00514 
.00570 


Saoceuivo 

conipros- 

sion  per 

Incn. 


Inch. 
0. 

.00006 
.  00006 
.00004 
. 00001 
.00006 
.00  04 
.00006 
.00004 
.00006 
.00004 
.00008 
.00008 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
. 00008 
.00010 
.00008 
.00010 
.00012 
.  00010 
.00012 
.00010 

.o<toi« 

. OOOJO 
. 00022 
.00018 
.  00o:i0 
.00024 
.00046 
.  000.16 
.00034 
.00040 
.00044 
.00056 


Pernmnent 
set. 


Inch, 


0. 


SncceAsive 

permiuieut 

set. 


Remarks. 


Ituh. 

0.  i  Initialload. 


.00002 


.00002 


.00014 


.00020 


.00038 


00072 


.00012 


00006 


.ooois 


.00034 


,00186 


00380 


.00114 


.00194 


Ultimate  sironeili. 


Failed  by  triple  flexure. 
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Cast-Ibon  Body,  No.  20, 

No.  407& 

Marks,  12  Mi^TR- 

Length  of  stem,  23". 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


Applied  loails. 

Elongation 
per  inch. 

SacoeAsive 

PermHnent 
act. 

Saoceasive 

perinRoeut 

•ei. 

Kemarka. 

Total. 

FoundM. 

1.000 

2,000 

3,uOO 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

10.000 

20,000 

21.000 

22.000 

23.000 

24,000 

25,000 

29,080 

Per  square 

iUCD. 

elonj^atioD 
per  iucii. 

Pounds. 

1.000 

2,  (H)0 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

29,080 

Inch. 
0. 

.000055 
.  000105 
.  000155 
.000200 
.000255 
.000305 
.000360 
.000410 
.000465 
.000530 
.000580 
.000650 
.000710 
.000770 
.000850 
.000920 
.001000 
. 001085 
.  001185 
.001270 
. 001390 
.001500 
.001635 
.001790 

Inch. 
0. 

.000055 
.000050 
.000050 
.000015 
.000055 
. 000050 
.  00UU55 
.00UU50 
.  000055 
.000065 
.000050 
.000070 
.000060 
.000060 
.00008C 
.000070 
.000080 
.000085 
.000100 
.000085 
. 000120 
.000110 
.000135 
.000156 

Inch. 
0. 

Inch. 
0. 

Initial  lowL 
Tensile  stresgth. 

1 

, 

.000005 

.000005 

1 

.000030 

.000035 

.0000:^5 

.000005 

.oooo:*5 

.000020 

.OOOO&i 

'"'.'oo6ii5* 

.000030 
.000030 

.000170 

.000055 

.000260 

.000090 

".'oooiic  " 

.000080 

. 000370 
.000450 

Fractnred  2"  froni  neck. 
Appearance,  granalar  mottled. 


TENACITY  SPECIMENS. 


General  marks,  12  M  Bso  T  Ei 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile 
Total. 

strength 

Per  sauare 
inon. 

Specifio 
gravity. 

Hardness. 

4418 
4419 
4420 
4421 

MT,I 
MT4O 
MT|M 
MT.O 

• 

Inch. 
1.129 
1.129 
1.129 
1.129 

Sq.ineh. 
1.00 
1.00 
1.00 
1.00 

Poundt. 
84.150 
31,700 
82,456 
33,720 

Poundt. 
34.150 
31,700 
32,450 
33,720 

7.8191 
7.32S2 
7.3324 
7.3016 

17.17 
16.07 
16.90 
15.59 

iJpeczTTtertts  /rorn^^yMtv&%Ze  ^hsc 
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No,  851. 


Mark8,  ^^^^j*^^* 
Length,  12"/ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch, 
Gauged  length,  10". 


Applied  loacls. 


Total. 


Pounds. 

1,000 

2,000 

3.000 

4,000 

6,000 

«.000 

7,000 

8.000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19, 000 

20,000 

21,000 

22, 000 

23.000 

24, 000 

25,  000 

2S,  000 

27.000 

28.000 

29,  000 

30,000 

31,000 

82,000 

33.000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

56,050 


Per  square 


r  aqua 
inch. 


Foundg. 

l.OuO 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14, 000 

]ri,ooo 

10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,  000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
84,000 
35,000 
30,000 
37.000 
88,000 
39,000 
40,000 
66,650 


Oomprea- 

siou  per 

iuota. 


Inch. 


0. 


.00003 
.00008 
.00012 
.00016 
.00019 
.00024 
.00029 
.00034 
.00039 
.00044 
.00050 
.00055 
.00060 
.00065 
.00071 
.00076 
.00081 
.00088 
.00092 
.00099 
.00104 
.00111 
.00118 
.00123 
.00130 
. 00138 
.00144 
.00150 
.00150 
.00170 
.00178 
.00188 
.00198 
.00210 
.01)226 
.00240 
.00257 
.00278 
.00300 


Succe«slve 

conipreH- 

aiou  Iter 

inch. 


Inch, 


0. 


.00003 
.00005 
.00004 
.00004 
.00003 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
. 00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00007 
.00004 
.00007 
. 00005 
.  00l»07 
.00007 
. 00005 
.00007 
.00008 
.00006 
.00006 
.00009 
.00011 
.00008 
.00010 
.00010 
.00012 
.00016 
.00014 
.00017 
.00021 
.00022 


Permanent 
set. 


Inch, 


0. 


.00001 


. 00005 


.00009 


00014 


00034 


,00048 


,00110 


Siici'CHsive 
periiianeut 

sot. 


Ineh, 


0. 


.00001 


.00004 


•00004 


00005 


00010 


.00024 


.00062 


Remarks. 


Initial  load. 


Ultimate  streriKlh. 


Failed  by  triple  flexure* 


typeryt^teius  ^X}^ty  JBr^eecTt^  <^iyc 


H  Ex...^.;r. 51  2 
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No.  4077, 


Marks/^M^RpTR, 

Length  of  stem,  W.' 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loailfl. 

Elonntion 
per  mch. 

SaooeMlve 

elongation 

per  inch. 

Permaneut 
Bet 

Snccoiwive 

perm  H  lieu  t 

act. 

Keuiaiks. 

TotaL 

Persauare 
iDch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14^000 

15,000 

16,000 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.^' 

25,uuu 

31,410 

Pounds. 

J, 000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

31,410 

Ineh. 
0. 

.00006 
.00010 
.00016 
.00021 
.  00027 
.00033 
.00040 
.00048 
.00053 
.00058 
.00066 
.00072 
.00081 
.00088 
.00098 
.00107 
.00118 
.00130 
.00142 
.00158 
.  00178 
.00198 
. 00228 
.00270 


Inch. 
0. 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.00007 
. 0OC08 
. 0C005 
.00005    . 
.00007 
.00007 
.00009 
.00007 
.00010 
.00009 
.00011 
.00012 
.00012 
.00016 
. 00020 
. 00020 
. 00030 
. 00042 

Ineh. 
0. 

Inch, 
0. 

luitialload. 
Tensile  Btrength. 

0.     

.00003 

.00003 

.00008 

.00005 

.00010 

.00002 

. 00013 

.00003 

.00022 

.00009 

.00033 

.00011 

.00053 

'  .00020 

.00088 
.00120 

.00035 
.00032 

'              '         1 

Fractured  3'/.4  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPEOIMBNS. 

General  marks,  12  M  E20  T  B3. 


No.  of 
teet. 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Teiiaile  strength. 

Specific 

gravity. 

Hardness. 

Total. 

Per  square 
inch. 

4411 

4412 
4413 
1414 

4tl5 
4I1G 
4417 

BT.I 

BT4O 

BT,M 

BL,I 

BL,0 

Bl.gM 

BT.H 

Jneh. 
1.129 
1.129 
1.129 
1.129 
1. 129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 

Pounds. 
32. 510 
33,690 
83, 610 
34,900 
33,840 
33.340 
81, 970 

Pound*. 
32,  510 
83, 690 
33,610 
34.900 
33,840 
33, 340 
81,  970 

7.3191 

7.;nj8 

7.  3237 

15.43 
14.98 
15.30 
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No.  853. 


Marks,"  %V^* 
Length,  12". 
Diameter,  l'M29. 
tSectional  area,  1  square  inoli. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pound*. 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20, 000 

21, 000 

22,000 

23,000 

24,000 

26,000 

20,000 

27,000 

28,000 

20,000 

30,000 

31,U00 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38.000 

39,  000 

40. 000 

61,290 


Per  flqiiare 
incli. 


1. 000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11, 000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19;  000 

20,000 
21.000 
22.000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20.000 
80,000 
31,000 
82,000 
33,000 
84.000 
36.000 
36,000 
37,000 
88,000 
39,  UOO 
40,000 
61,290 


Comprea> 

sion  per 

inch. 


Inch, 

.00005 
.00010 
.00015 
.00020 
.00026 
.00030 
.00035 
.00040 
.00045 
.00052 
.00068 
.00063 
.00070 
.00075 
.00082 
.00090 
.00098 
.00104 
.00110 
.00119 
.00127 
.00137 
.00143 
.  00152 
.00164 
.00177 
.00190 
. 00205 
.00222 
.00246 
.00265 
.00296 
.00325 
.00356 
.00405 
.00135 
.00470 
.  (K)5:j5 
.00508 


Saccessive 
compres- 
sion per 
iucu. 


JncA. 
0. 

.00006 
.00005 
.00005 
.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.00007 
.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00008 
.00006 
.00006 
.00009 
.00003 
.00010 
.00006 
.00009 
.00012 
.00013 
.00013 
.00015 
.00017 
.00023 
.00020 
.00030 
.00080 
.00031 
.00049 
. 00030 
. 00035 
.  00063 
.00063 


Pormanent 
eet. 


Inch, 


0. 


.00001 


.00008 


.00015 


00030 


00068 


00162 


,00369 


Sncceeflive 

pennaoeDt 

sot. 


If%ch. 

a 


.00001 


00007 


00007 


.00015 


.00038 


.00094 


Remarks. 


IniUai  load. 


.00207 


Ultimate  strength. 


Failed  by  triple  flexure. 
Si)ecific  gravit.v,  7,3063. 
Hardness,  15.91. 
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No.  853. 


Length,  10''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^'. 


Applied  lo«da. 


TotaL 


1,000 
2,000 
a.  000 
4,000 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
93,000 
24,000 
26,000 
20,000 
27.000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
3.\000 
36,000 
37,000 
38,000 
39,000 
4(>,000 
61.020 


Per 

inc: 


•oiuwe 


PoufHif. 

1,000 

8,000 

8,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.900 

14,000 

IS^OOO 

16^000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,000 

37,000 

28,000 

29.000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37.000 

38,000 

39,000 

40,000 

61.020 


Comprei- 

•ionper 

inon. 


Ineh. 
0. 

.00002 
.00008 
.60014 
.00020 
.00024 
.00028 
.00082 
.00036 
.00042 
.00048 
.00054 
.00058 
.00062 
.00068 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00126 
.00136 
.00144 
.00156 
.00168 
.00180 
.00196 
.00216 
.00236 
.00260 
.00288 
.00326 
.00354 
.00394 
.004:M 
.00484 
.00540 


8iioce««iTe 

oompres- 

^onper 

inch. 


Inch, 
0. 
.00003 

.00006 
.00006 
.00006 
.00004 
.00004 
.OOOOt 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.0OUO6 
.00006 
.00006 
-.00000 
.00006 
.00006 
.00008 
.00006 
.00010 
.C0008 
.00012 
.00012 
.  00012 
.00016 
.  00020 
.00020 
.00024 
.00028 
.00038 
.00028 
.00040 
.00040 
.00050 
.00066 


Permuient 
set. 


Ineh. 
0. 


0. 


0. 


.00004 


.00010 


00024 


,000:^1 


00150 


00340 


Soccessivo 

periiinnout 

set. 


Insh. 
0. 


.00004 


.00000 


.00014 


. 00030 


.00096 


.00190 


Remarks. 


Initial  load. 


Ultimate  Rtrengih. 


Failed  by  triple  flexore. 


J^rA 


•~M^-»  • 


\s. 


iypocz^rv&n/ty  ^o7n^<y)Gui:z,Ze^  ^x^os. 


H  Ex  ...y.^^....51  2 
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No.  S50. 


Marks,  ^^^t^^' 
Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  W. 


-.1 


Applied  loads. 


Total. 


Poundt. 

1,000 

2.000 

3,000 

4.000 

5,000 

6.000 

7.000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

28,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36.000 

37,000 

38,000 

39,000 

40.000 

55,900 


Per  sqaare 
incD. 


Poundt, 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16^000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26^000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

34, 000 

35,000 

311,000 

37.000 

88,000 

38,000 

40,000 

55.900 


Compres- 
sion per 
incu. 


Ineh. 

0. 

.00005 
.00011 
.00015 
.00020 
.00025 
.00031 
.00030 
.00041 
.00047 
.00052 
.00057 
.00063 
.00068 
.00072 
.00079 
.00085 
.00091 
.00097 
.00102 
.00108 
.00113 
.00121 
.00128 
.00134 
.00142 
.00150 
.00160 
.00168 
.00177 
.00188 
.00198 
.00208 
.00221 
.00237 
.00257 
.00271 
.00294 
.00318 
.00352 


Saccossive 

oompres- 

siou  per 

Incb. 


Inch. 
0. 

.00005 
.  0()()0« 
.00004 
.Ol'i  0.') 
. OOUOn 
.0«'000 
.  0000.') 
.  00005 
.  00006 
.  0u0ij5 
. 00005 
.  OOOOG 
.00005 
.00004 
. 00007 
.  0001)6 
.  0(J006 
.  OOOOii 
.  000(15 
. OOOOO 
.00005 
.0C008 
. 00007 
.00006 
.00008 
.00008 
.00010 
.00008 
.00009 
.00011 
.00010 
.00010 
.00013 
.00016 
.  00020 
.00014 
.00023 
.00024 
.00034 


Permanenl 
set. 


Inch. 
0. 


Saccesaive 

pernmneiit 

set. 


Remarks. 


Ineh, 
0. 


. ooooi 


.00001 


.00002 


.00002 


00007 


.00010 


.00002 


.00003 


.00018 


.00032 


.00067 


.00148 


.00008 


.00014 


.00035 


00081 


Initial  load. 


Uitimatc  strength. 


Failed  by  triple  flexure. 
Specific  gravity,  7.3195. 
Bardness,  17.81. 

H.  Ex.  105 19 


CaMSlTrY>Ti£bctietSf7)6^,  ^/,  Zi3j,  ZS^ 


iyp&c^^njerus  /roTTz^J^rBecAy  ^ttsc^. 


H  Ex /6SLJi\  2 
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No.  4086. 


Marks,  ^^^^^^ 

Length  of  stem,  about  9" A. 
Diameter,  V'.129. 
Sectional  area,  1  square  iuch. 
Gauged  length,  5''. 


Applied  loads. 

ElODSation 
perlnoh. 

SncceMiive 

Permanent 
aet. 

Sticce-Hsive 

Rernarka. 

Totftl. 

Per  Bouare 
Inon. 

Poundg. 

1,000 

2.000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14.000 

16,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.1)00 

23,000 

24.000 

25,000 

31,280 

elongation 
perlnoh. 

perninneut 
set. 

Pounds. 

1,000 

2. 000 

3.000 

4.000 

5.010 

6,000 

7.000 

8,000 

9,0(K) 

10.  000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31. 280 

0. 

.000040 
.000100 
.000160 
.000220 
.000280 
.000320 
.000380 
.000440 
.000600 
.000680 
.000660 
.000740 
.000820 
.000900 
.001000 
.001120 
.001940 
.001360 
.001540 
.001740 
.001980 
.002260 
.002600 
.003020 

Inch. 
0. 

.000040 
. 000060 
.000000 
.000060 
.000060 
.000040 
.000060 
.000060 

. oonooo 

.000080 
.000080 
.000080 
.000080 
.000080 
.000100 
.000120 
.000120 
.000120 
.000180 
.000200 
.000240 
.000280 
.000340 
.000420 

Inch. 
0- 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

« 

■"""* 1"^        •---. 

............I.          

0. 

............ 



1 

1 

1 

.000020    !      .000020 

.  000060 

.000010 

.  000100 

"'".'oooieo" 

. 000040 

*".666o6o 

.000260 

.000100 

.000380 

""'.'666660* 

.000120 

'".'000280"  * 

.001120 
.0UU40 

. 000460 
. 000320 

Fractured  4"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B21  T  lis 


No.  of 

test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  8tren;;th. 

Specific 
gravity. 

Hardness. 

Total. 

Per  sauare 
inch. 

4422             B  T.  T 

Inch. 
1.129 
1.129 
1.129 
1.120 
1.129 
1.129 
1.129 

Sq.ineh. 
1.00 
1.00 
1.00 
•1.00 
1.00 
1.00 
1.00 

Poundt. 
30, 970 
38,530 
30, 410 
31,  170 
31,000 
31.  590 
30,  070 

Pounds. 
30, 970 
33,  530 

30.  410 

31,  170 
31,960 
31.590 
30,070 

4423 
4424 
4426 
4420 
4427 
4428 

JIT4  0 

BTgM 

BL,I 

BI^O 

BL,M 

B  T,  M 

7.3136 
7. 3124 
7.  8143 

13.85 
14.60 
14.40 
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No.  4080. 


Marks,  12  MK.j,TE, 

Length  of  steui,  aboat  9" A, 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 

Elongatton 
per  inch. 

Snocessive 

rermaDcnt 
set. 

Successive 

Remarks. 

Totftl. 

Per  square 

illOQ. 

eloneation 
per  inch. 

pernianeut 
set. 

hich. 
0. 

Pound*. 

1,000 

2,000 

3.0O0 

4,000 

5,010 

6,000 

7,000 

8,000 

9.000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25, 000 

31,280 

Pound: 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

10.000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,TM)0 

23,000 

24,000 

25,000 

31,280 

Inch. 
0. 

.000040 
.000100 
.000160 
.000220 
.000280 
.000320 
.000380 
.000440 
.000000 
.000580 
.000660 
.000740 
.000820 
.000900 
.001000 
.001120 
.001240 
.001360 
.001540 
.001740 
.001980 
.002260 
.002600 
.003020 

Inch. 
0. 

.000040 
. 000060 
.  OOOOUO 
.000060 
.000060 
.000040 
.000060 
.000060 
.000060 
.000080 
.000080 
.000080 
.000080 
.000080 
.000100 
.000120 
.000120 
.000120 
.000180 
.000200 
.000240 
.000280 
.000340 
.000420 

Inch. 
0. 

Initial  load. 

• 

Tensile  stronglh. 

• 

.. 

0. 

.000020    1".  666620 

.  000060 

.000010 

.000100 

. 00UC40 

.000160 

.000060 

.000260 

.OOOIOU 

.000380 

.000120 

.000660 

"".mm" 

.001140 

. 000280 

"'.'666406" 
. 000320 

' 

Fractured  4"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B21  T  Ra 


No.  of 
test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hardness. 

Total. 

Per  sauare 
incD. 

1422     '          1*  T.  T 

Inch. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.ineh. 
1.00 
1.00 
1.00 
•1.00 
1.00 
1.00 
1.00 

Poundi. 
30, 970 
33,530 
30, 410 
31, 170 
31,000 
31,  590 
30, 070 

Ponndt. 
30,970 
83, 530 
80, 410 
31, 170 
31,960 
31,590 
30,070 

4423 
4424 
4426 
4426 
^27 
4428 

UT4O 

BT.M 

BLel 

BI^O 

1JL,M 

B  T9  M 

7. 3136 
7. 3124 
7.  3143 

13.85 
14.60 
14.40 
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length,  10". 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Gaaged  length,  5''. 


No.  855. 


Applied  loftds. 


TotaL 


Pa»nd§. 

1.000 

2,000 

8,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10,000 

IJ.OOO 

12.000 

13,000 

14,000 

15, 000 

ie.000 

17,000 
lii.000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
26.000 
28,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
38.000 
34,000 
35.000 
30,000 
37,000 
88.000 
39.000 
40,000 
00,980 


Per  eanare 
incn. 


Pound*. 

1.000 

3,000 

8,000 

4.000 

5,000 

0,000 

7,000 

8,000 

9,  (KM) 

10.000 

11,000 

12.000 

13,000 

14,000 

15, 000 

16.000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29,000 

30.  000 

31,000 

32.000 

83.000 

34,000 

35.000 

80,000 

87.000 

4».000 

39,000 

40,000 

60,980 


Compres- 
sion per 
incn. 


Inch, 

a 

.00004 
.OOUOB 
.00012 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00048 
.00054 
.00060 
.00064 
.00072 
.00078 
.00084 
.00090 
.00098 
.00104 
.00112 
.00118 
.00126 
.00138 
. 00146 
.00158 
.00170 
.00184 
.00198 
.00220 
.00244 
.00264 
.00294 
.00334 
.00380 
.00414 
.00458 
.00502 
.00556 
.00620 


Succesaiye 

comprcs- 

irioii  nor 

incn. 


Inch. 
0. 

.00004 
.00004 
. 00004 
.00004 
.00006 
.00004 
.00000 
.00006 
.00006 
.00004 
.00006 
.00006 
. 00004 
.00008 
. 00006 
.00006 
.  0O006 
.00008 
.00006 
.00008 
.00006 
.  00008 
.000 1 2 
.  00lK)8 
. pOU08 
.00012 
.00014 
. 0U014 
. 00022 
. 0G024 
. 00020 
.  OUOliO 
.00040 
.00046 
.00034 
.00044 
.00044 
.  00054 
. 00064 


Pormuient 
set. 


Inch. 
0. 


Saccesflivo 

periuAneut 

set 


Inch. 
0. 


0. 


0. 


,00006 


.00006 


, 00014 


.00008 


Remarks. 


luitiAl  load. 


.00030 


.00094 


.  00202 


.00414 


.00016 


.00064 


.00108 


.00212 


Ultimate  stren^h. 


Failed  bj  triple  flexure. 
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No.  859, 


Marks,  12  MR^TR, 

Length,  12".  ' 
Diameter,  1".129. 
Sectional  area,  L  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Poundt. 

1,000 

2.000 

3.000 

4,000 

0,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23»000 

24,000 

25,000 

26,000 

27.000 

28,000 

20,000 

30,000 

31,000 

32,000 

33.000 

84,000 

36,000 

36,000 

87,000 

88,000 

89,000 

40.000 

57,160 


laui 

CO. 


Per  square 

iDC 


Pound*, 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

38,000 

84,000 

35,000 

86,000 

87,000 

38,000 

89,000 

40,000 

67,160 


Compres- 

aionper 

inoA. 


Ineh, 
0. 

.00005 
.00010 
.00015 
.0001!) 
.00025 
.00030 
.00035 
.00040 
.00046 
.00050 
.00056 
.00061 
.00066 
.OOOTi 
.00080 
.00086 
.00001 
.00099 
.00108 
.00109 
.00116 
.00120 
.00128 
.00134 
.00140 
.00148 
.00156 
.00163 
.00171 
.00181 
.00191 
.00205 
.00218 
.00232 
.00249 
.00265 
.00285 
.00308 
.00339 


Saccessive 

copaprea- 

ston  per 

Inch. 


Inch. 
0. 

.00005 
.  0u<iU5 
.OOOUo 
.00004 
.0<,0U6 
.0UU05 
. 00005 
. 00005 
. OODUrt 
.0(0(11 
.  OOOOii 
. 0Uuu5 
.  00005 
.  0U1I06 
.  00008 
. 00000 
.00005 
.000(8 
.00001 
.  0000 J 
.  000O7 
.000t>4 
.00008 
.00006 
.00006 
.00008 
.  0(008 
.00007 
.00008 
.00010 
.00010 
.00014 
.00013 
. 00014 
.00017 
.00016 
.00020 
.00023 
.00031 


PermaneDt 
set. 


Inch. 
0. 


0. 


0. 


.00004 


.00000 


.00016 


.00030 


.00062 


.00138 


Successive 

permanent 

set. 


Inch. 
0. 


00004 


.00005 


Bemarka. 


Initial  load. 


.00007 


.00014 


.00032 


.00076 


Ultimate  strength. 


Failed  by  triple  tiexure. 


'X^- 


K- 


\\ 


f  31V . 


12-INCH    B.    L.    RIFLED    MOETAES. 
No.  4122. 


laMRnTR, 


Marks,       b 
Length  of  stem,  2S". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elonj^Ation 
per  inch. 

Sticco«*»iTe 

elongaliou 

per  lucb. 

Permanent 
seU 

Sucoefisive 

permanent 

aeU 

Remrirks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

10,000 

20,000 

21.000 

22,000 

23,000 

24,  000 

25.000 

26.520 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

'     13, 000 

14,000 

15,000 

16,  000 

17.000 

18.000 

19.000 

20.000 

21,000 

22.000 

23.000 

24,000 

26.000 

26,520 

Inch, 
0. 
.000055 
.  000105 
.000155 
.000205 
.000265 
.000325 
.000385 
.000440 
.000505 
.000580 
.000650 
.000730 
.000790 
. 0OOP80 
. 000075 
.001070 
.001185 
. 001300 
.  001460 
.001640 
.001790 
.002055 
.002340 
.002740 

Inch. 
0. 
.000055 
.  000050 
.000050 
. 00U05O 
.000060 
.OOOcCfO 
.  OOUUUO 
. 000055 
.000065 
.  000075 
. 090070 
.  (»00(>80 
.00U060 
.  0,j0090 
.000095 
.000095 
.000115 
.000115 
.000150 
.000190 
. 000150 
. 000265 
.000285 
.000400 

Inch. 
0. 

Inch. 
0. 

Initial  luad. 
Tensile  strength. 

0. 

.000035 

.000035 

.000055 

'".'ooooob'" 

"".'666136" 

.  000020 
"'."600635" 
".000046 

.-000210 

.0000^10 

.000350 

.000140 

.000550 

. 009200 

.000910 
.  001215 

.666366 
. 000305 

Fractured  3 J"  from  neck. 
Appearance,  uniform  granular. 
Specific  gravity,  7.3253. 
Hardness,  15.75. 
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No.  4123. 


ISMBnTB. 


Marks, 

Leugth  of  stem,  23". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  20''. 


Applied  loads. 

£loD  Ration 
per  inch. 

1 

Saccesaive 

Pormanent 
set. 

SnccoMive 

permanent 

set. 

Remarks. 

Total. 

Per  squaie 
inQQ. 

eloDgatioiu 
per  mcb. 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

*Jil,000 

21.000 

22, 000 

23,000 

24,000 

24,980 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

24,980 

Inch. 

0. 
.000055 
.000110 
.  1)00160 
.000215 
.000270 
.000330 
.000390 

-.000455 
.000515 
. 000585 
.000655 
.000736 
.000810 
.000800 
.000990 
.001085 
.001190 
.001330 
.001465 
.001640 
.001865 
.002085 
.002435 

Inch. 
0. 
.000055 

.000055 
.000050 
.  000055 
. 000055 
.  000000 
.  00OU6O 
.000065 
.000060 
. 000070 
.000070 
.  000080 
.  000075 
.  000080 
.  OOOIOO 
. 000095 
.000105 
.000140 
. 000135 
.000175 
.000225 
.000220 
.000350 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenf^th. 

.000005 

.000005 

.000040 

.000035 

.000055 
"",'600085 

.  oooots 

.000140 

.  000056 

.  000215 

'.'omih 

.  000355 

.  OOU140 

.C00590 

.000235 

.000085    1       .000395 

1 

Fractured  5"  from  neck. 

Appearance,  uniform  granular,  excepting  at  one  place  in  the  circum 
ference  coarse  dark  spangles. 


TENACITY  SPECIIMENS. 


General  marks,  12  M  E22  T  E2 


Ko.of 
test 

Additional 
marlcs. 

Diameter. 

Sectional 
area. 

Tensile  i 
Total. 

tfrength. 

Per  Hquarc 
inch. 

Specific 
gravity. 

Uardncss. 

4433 
4434 
4t36 

Am 

4437 
4438 

1 

BT,I 

BT4O 

BT.M 

])L«I 

B  L7O 

BL,H 

Inch. 
1.129 
1.129 
1.129 
1.129 
1.129 
1. 129 

8q.  inch. 
1.00 
1.00 
1.00 
1.00 
LOO 
1.00 

Pounds. 
30. 820 
33,640 
30,690 
30,790 
31, 510 
30,500 

Pounds. 
30. 820 
33,640 
30,690 
30, 790 
31,510 
30,500 

7.3248 
7.  3281 
7.3269 

15.07 
14.08 
14.06 

Mi. 


U 
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No.  858. 


Marks,'2M^R^TR. 

Leugth,  12".  ' 
Diameter,  I'M 29. 
Sectional  area,  1  sqnare  iDch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pounda. 

1,000 

2,000 

3.000 

4.000 

5.000 

0,000 

7.000 

8,000 

9.000 

10.000 

11,000 

12.000 

13.000 

14.000 

15,000 

10,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22. 000 

23,0U0 

24.000 

25,000 

26,0tX) 

27.000 

28.000 

29.000 

30,000 

31,000 

32,000 

33,000 

34,000 

35.000 

36,000 

37,000 

38,000 

39,000 

40,000 

52,250 


Per  square 
inch. 


Pounda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

1«,  000 

19,000 

20,000 

21.000 

22,  000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

80,000 

31,000 

32,000 

33,000 

34.000 

36,000 

36,  000 

37,000 

38,000 

39,000 

40.000 

52,250 


Compies- 

8ioti  per 

iuch. 


Inch. 
0. 

.00004 
.00010 
.00015 
.00021 
.00028 
.00033 
.00038 
.00043 
.00049 
.00055 
.00061 
.00066 
.00072 
.00078 
.00083 
.00092 
.00008 
.00103 
.00110 
.00117 
.00124 
.00132 
.00140 
.00151 
.00162 
.00172 
.00186 
.00200 
.00220 
.00240 
.00267 
.00282 
.00322 
.00352 
. 00402 
.00432 
.00472 
.00517 
.00580 


SuccesslTe 

cotiiprcH- 

sion  per 

inch. 


Failed  by  triple  flexure. 


Inch. 
0. 

.00004 
.00006 
.00005 
.00006 
.00007 
.00005 

.oooor> 

.00005 
.00006 
.00006 
.00006 
.00005 
.00006 
.00006 
.00005 
.00009 
.00006 
.00005 
.00007 
.000v7 
.00007 
.00008 
.00008 
.00011 
.00011 
.00010 
.00014 
.00014 
. 00020 
. 00020 
.00017 
.00025 
.00040 
.00030 
.  00050 
.00029 
.00041 
.00045 
.00063 


PermaueDt 
atit. 


Inch. 
0. 


0. 


00004 


OOOIO 


00014 


.00029 


.00072 


,00177 


00371 


SucceaaiTe 

peraiaiieot 

set. 


Inch, 
0. 


.00004 


.00006 


.00004 


00015 


00013 


.00105 


.00194 


Beniarks. 


Initial  load. 


Ultimate  strength. 
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No.  857. 


Marks,  "  ",.V  "^  "* 
Length,  10". 
Diameter,  V'A2\). 
Sectional  area,  i  .s({n:)re  inch. 
Ganged  length,  5". 


Applied  loads. 


TotiiL 


Poundt. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25.000 

26,000 

27,000 

28,000 

20,000 

30,000 

81.000 

82,000 

33,000 

34,000 

35,000- 

36,000 

37,000 

88.000 

30,000 

40,000 

62,540 


Per  BouAre 
inch. 


Pounds. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
28,000 
39,000 
40,000 
62,540 


CoDiprea- 

Bioii  per 

inch. 


Jneh, 

a 

.00004 
.00010 
.00014 
,00020 
.00024 
.00028 
.00034 
.00038 
.00046 
.00050 
.00064 
.U0062 
.00068 
.00074 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00118 
.  08128 
.00138 
.00148 
.00158 
.00168 
.00182 
.00198 
.00220 
.00234 
.00258 
.00284 
.  00318 
.00360 
.00394 
.00448 
.004HO 
.00532 
.00584 


SUCCP8«1V0 

com  pros- 

siou  per 

iuch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.OlK)()4 
.00008 
.00004 
.OOOOi 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.  00008 
.00004 
.00010 
.00010 
.00010 
.00010 
.00010 
.00014 
.  OUOIG 
.00022 
.00014 
. 00024 
. 00026 
.00034 
.00042 
.00034 
.00054 
.00032 
.00052 
. 00052 


Perniancut 
set. 


Inch. 
0. 


0. 


Siioceaaive 
pennaneot 


Inch, 
0. 


RemArks. 


Initial  load. 


.000U2 


O0O08 


.00014 


00020 


00072 


00184 


00376 


.00002 


.00006 


.OOUOO 


00012 


00046 


.00112 


.00192 


■| 


Ultlmnte  ntrenj^h. 


Failed  by  triple  flexnre. 


■J 


•i 


12-inch  b.  l,  riplkd  mortaks. 

CjstIeon  Body,  Uo.  23. 

So.  4152. 


Lcijgtb  of  stBin,  23". 
Diameter,  1".120. 
Seutiouul  area,  I  square  inch. 
Gauged  leugth,  20". 


ApiJi 

ToUI. 

EtrmSRlimi 
in-r  iocU. 

r1uiiu>it.mi 
loooiiw 

.  OOW'.^it 

!ooui-o 
.  oowjrio 

.0COi>:.s 

.OUUII.M 

ioofluflo 
.  (iwo-0 

.OOOIITO 

'.  mmn 

^OUOUBS 
.OOUIOO 
.OOOOUO 

!llOOL3S 

iHCk. 

KL'miiiks. 
iDltl*!  load. 

TonnMenfrrnElli. 

Sow 

4,900 
S.OM 

fS 

,sE 

11,000 
11.000 
I3,»00 

is! 000 

10,000 

j«[oofl 

5S 

■A  000 
24.U00 
25,000 
30,480 

Found: 

1.000 

!,OUO 
3,0UO 

JK 

e.ooo 

iS 

is 

ID,  own 

fiS 

15 

3o;*so 

ioOOOM 
.OODIUO 

,000150 

.OMfiDO 
.MK>2J0 

.uuoaos 

.000300 

!00047S 
.000S25 

ioooiieu 
.oooTao 

!ooo;ii5 

looiais 

;si 

.001S15 

0. 

.o6o6:;o 

.0UUU20 

■"«"•'■■» 

.0ODU3O 

-Wlv 

".(IIWOJO' 

.tOOlM 

.0.1.WJS 

.0OU17S 

.ofluitss 

.ooo«o 

.OOJ(W5 

"'".iiiiniio"* 

Fractured  2\"  from  neck. 
Appearauce,  granular  mottled. 


TENACCTY  SPECIMENS. 
General  marks,  12  M  Ejj  T  Kj. 


NcKor 

^iisr 

„.„.». 

S«<-llon.l 

■.r 

Sp«i6o 
crivlty. 

H..._. 

» 

lilM 

LOO 
1.00 
J.OO 

'11 

Po..iirf.. 

11 

tIsi'wi 

10.82 

III 

II 
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Marks,  '2  M^]R^j  T  r, 

Length,  12". 
Diameter,  rM20. 
Sectional  area,  I  square  inch. 
Gauged  leiigtb,  10''. 


No.  862. 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 

3,oa« 

4.000 
5.000 
8.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14.000 
15.000 
IG.  000 
17,000 
18,000 
19.000 
20.000 
21  000 
22.000 
23,  OOO 
24,000 
25.000 
26.000 
27,000 
28,000 
20.000 
30,000 
81,000 
32,000 
83.000 
34.000 
35,000 
3(1,000 
37.000 
38,000 
89.000 
40,000 
57,940 


Per  BQiiare 
incn. 


Pound*. 

1,000 

2,000 

3.000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27.000 

28,000 

29.000 

30,000 

31,000 

32,000 

33.000 

34,0<'O 

35,000 

30,000 

37. 000 

88,000 

39,000 

40,000 

57,940 


Compres- 
sion per 
Incn. 


Inch. 
0. 

.  OOOOfi 
. 00004 
.00013 
.00018 
.00023 
.00028 
.00033 
.00039 
.00044 
.00040 
. 00054 
.00060 
.00064 
.  00070 
.00076 
.00082 
.00088 
.00093 
.00101 
.00106 
.00112 
.00118 
.00123 
.00130 
.00138 
.00144 
. 00152 
. 00160 
.00167 
.00175 
.00184 
.00195 
.00205 
.00218 
.00232 
.  00247 
. 00262 
.00282 
.00307 


Saccewilve 
compres- 
sion per 
incn. 


Inch, 
0. 

. 00005 
. 00004 
. 00004 
.00005 
. 00005 
.  0(^05 
.00<K)5 
.00006 
. 0O0U5 
. 00005 
.  0<M»05 
. 00006 
. 00004 
.OOOifl 
.00  0« 
.00(100 
. 00006 
. 00005 
.00008 
. 0OO05 
. 00006 
.00006 
.  00003 
. 00007 
. 00008 
.00006 
. 00008 
.  00»»08* 
. 00007 
. OOOOH 
^00009 
.00011 
.00010 
.  0(»013 
.000(4 
.00015 
.00015 
.  0U020 
.00025 


Permanent  I  ^»^°^""*''f 
*®^-   ,    set. 


Inch. 
0. 


Inch. 

0. 


Remarks. 


luitial  load. 


0. 


00001 


.  00001 


OU005 


.00004 


.00009 


.00015 


.00026 


00051 


00112 


.00004 


.00006 


.00011 


.00025 


.00061 


Ultimate  strenfi^li. 


Failed  by  trii)le  flexure. 


102 
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No.  4126. 

Marks,  "^j^."^^ 
Length  of  stem,  23''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Eloiip:Htion 
por  inch. 

Suoceesivo 

»>»... 

Succoseire 

ponnanent 

set. 

Remarks. 

Totol. 

Per  aoiiare 
inon. 

elongation    '^«'^°«°''»' 
per  inch,   i        "®^ 

1 

1 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,140 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

26,140 

Indi, 
0. 

.000055 
.000110 
.000160 
.000215 
.000265 
.000330 
.000390 
.  000455 
.000515 
.000580 
.000660 
.000730 
.000810 
.000800 
.001000 
.001100 
.  001215 
.001350 
.001490 
.001676 
.001t575 
.  002140 
. 002450 
.  002925 

Inch. 
0. 

.000055 
.000055 
.000060 
.000055 
.000050 
.000066 
.000060 
.000065 
.000060 
.  000065 
.000080 
.000070 
.000080 
.000080 
.000110 
.000100 
.000115 
.000135 
.000140 
.  000185 
. 000200 
.000266 
.000310 
. 000475 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  ittren^th. 

0. 

.01)0020 

.000020 

.000040 

.000020 

.000090 

.000050 

.000135 

.000045 

.000205 

.000070 

.000340 

.  000135 

.000570 

'".000956"' 
.001330 

.000230 

'"*.' 660380  " 
.000380 

Appearance,  uniform  granular. 
Fractured  3".75  from  neck. 
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No.  4127. 


Length  of  stem,  9J''. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Elongation 
per  inch. 

SaooeaiiiTo 

eloDoation 

perlnoh. 

1 

Permanent 
80 1. 

Suocewire 

permanent 

aet. 

Bemarks. 

Total. 

Per  SQiiAre 
incn. 

Pounds. 

1.000  ' 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

lU.OOO 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

30.710 

Poundi. 

1,000 

2.000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

26,000 

30,710 

Inch, 
0. 

.000060 
.000120 
.000180 
.000340 
.000280 
.000320 
.000380 
.000440 
.000500 
.000580 
.000680 
.000760 
.000840 
.000900 
.001000 
.001100 
.001200 
.001300 
.001460 
.001640 
.001780 
.002040 
.002300 
.002640 

Inch. 
0. 

.000060 
.000060 
.000060 
.000060 
.000040 
.000040 
.000060 
.000060 
.000060 
.000080 
.000100 
.000080 
.000080 
.000060 
.000100 
.000100 
.000100 
.000100 
.000160 
.000180 
.000140 
.000260 
.000260 
.0C0340 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000040 

.000040 

.000060 

.000020 

.600100 

.000040 

.000160 

.000060 

.000200 

.000040 

.000840 

.000140 

.000540 

.000200 

. U00880 
.001160 

.000340 
.  000-J80 

Fractured  4,"25  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  Ejja  T  R2. 


No.  of 

test. 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speciflo 
gravity. 

Hardness. 

Total. 

Per  square 
inch. 

4448 
4444 
4445 
4446 
4447 

4449 

BT,I 

BT4O 

BTsM 

BL«I 

BLrO 

BLeM 

B  T,  M 

Inches. 
1.129 
1.129 
1.129 
1.120 
1.129 
1.129 
1.129 

So.  inch. 
1.00 
1  00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pound*. 
29,070 
33,700 
81,560 
29.810 
83,050 
32,  020 
30,040 

Potindi. 
29,  U70 
33,700 
31,560 
29,810 
33.050 
32. 020 
30,040 

7.3074 

14.90 

7. 3121 
7.3127 
7.3136 

14.90 
14  76 
15.05 

304 
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2^0.  8G0. 


Marks,  ^-  ^*  {]  v|,t  k. 
Length,  W. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Total. 

Per  square 
inch. 

Pottnda, 

P<nind9, 

1,00V 

■  1,000 

2,000 

2,000 

3,000 

8,000 

4,000 

i.000 

.S,  000 

6,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9.000 

0,000 

10,000 

10,000 

U,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14.000 

14,000 

15,  000 

15.000 

1G.O0O 

16,000 

17,000 

17, 000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21, 000 

21,000 

22,000 

22,000 

23.000 

23,000 

24,000 

24,000 

25,000 

2.^000 

26,000 

26,  UOO 

27, 000 

27.  000 

28,000 

28, 000 

29,000 

20,000 

30,000 

30,000 

31,000 

31, 000 

32.000 

32, 000 

33, 000 

33,000 

34.000 

34,  000 

35,000 

35,  000 

36,000 

86.000 

37,000 

37,000 

3iJ.O0O 

38,000 

3'J.  i»00 

30,  (HKJ 

40.  (K)(l 

40,000 

52, 300 

52,300 

ComproB- 

siou  por 

inon. 


Inch. 
0. 

.00006 
.00011 
.00016 
. 00021 
.00026 
.00032 
.00037 
.00042 
.  U(»U50 
.00056 
.00061 
.00068 
. 00075 
.00081 
.00087 
. 0OO92 
.00099 
.00107 
.00116 
.00122 
.00131 
.00140 
.00150 
. 00161 
. 00171 
. 00181 
.00196 
.00212 
. 00220 
.  00247 
. 00287 
. 00292 
.  00324 
.00368 
. 00392 
.00428 
.0047* 

.  oo:.27 

. 00578 


SuccepRlvo 

cotu])ros- 

•i(in  por 

Incb. 


Inch, 
0. 
.00006 

.00003 
. 00005 
.00005 

.  ono«»5 

.00006 
.  0(H)')5 
.OOim.T 
.  0001)8 
.00006 
.00005 
.00007 
.00007 
.00006 
.  00(»00 
. 00005 
.00007 
.  00008 
.00t)09 
.  OOOOf) 
. 00009 
.00019 
.00010 
.00011 
.00010 
.W'OIO 
.00017 
. 00016 
.  00017 
.00018 
.  OOOl'O 
. 00025 
.  00032 
.00044 
. 00024 
.00036 
.0(010 
.  OoujJ 
.00051 


Pormauont  | 
aeL 


Inch, 
0. 


0. 


Successive 

pernuiQent 

set. 


Ii\eh. 


Remarks. 


0. 


Tuitial  load. 


.00003 


. 00009 


. 00018 


.  00003 


.00006 


.00009 


00034 


. C0077 


.00178 


.00363 


.00016 


. 0UU43 


00101 


.00185 


Ultimate  «»tronptli. 


Failed  by  triple  flexure. 
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No.  861. 


Marks,  »^^ J  ^ 
Length,  lO", 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 

Comprea- 

aion  per 

inoh. 

SaceeaslTe 

oomprea- 

alonper 

incn. 

Permanent 
aet 

Sneceaaive 
permanent 

aet. 

TotaL 

Per  square 
inetk. 

Founds, 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

28.000 

80,000 

81.000 

32,000 

33,000 

34,000 

35.000 

36,000 

87,000 

88,000 

89,000 

40,000 

61,460 

Founds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

d.000 

9,000 

10,000 

11,000 

12.000 

18,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25^000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

82,000 

33,000 

34,000 

35.000 

36,000 

37.000 

38,000 

38,000 

40.000 

61,460 

Jneh, 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00030 
.00066 
.00040 
.00046 
.00062 
.00058 
.00064 
.00070 
.0C078 
.00082 
.00088 
.00094 
.00102 
.00110 
.00118 
.00124 
.00182 
. 00140 f 
.00150 
.00160 
.00170 
.00184 
.00106 
.00212 
.00232 
.00252 
.00274 
.00302 
.00340 
.00374 
.00404 
'  .00448 
.00492 
.00554 

Inch, 
0. 

.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00U06 
.00008 
.00008 
.00008 
.00006 
.0OUO8 
.00008 
.00010 
.00010 
.00010 
.00014 
.00012 
.00016 
.00030 
.00i»20 
.00022 
.00028 
.00038 
.00034 
.00030 
.00044 
.00044 
.0u062 

Inch, 
0. 

Ineh, 
0. 

Initial  loAd. 
Ultimate  Btcenffih. 

0. 

.00004 

.00604 

.00016 

.06006 

.00016 

.00006 

.00030 

.00014 

.00064 

.00034 

.00164 

.00100 

.00352 

.00188 

1 

Failed  by  triple  flexore. 
H.  Ex.  165 20 
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Gast-Iron  Body,  No.  24. 


No.  4160. 


Marks,  ^^ ^u^^ ^ 
Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
peruoh. 

Sacoeaelve 

elongation 

per  inch. 

Permanent 
set 

SaccessiTe 

permanent 

set 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

10,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

29,580 

Pound*. 

l.OWi 

2.000 

8,000 

4.000 

5,000 

e.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

19,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26^000 

29,580 

Ineh. 
0. 

.000055 
.000109 
.000155 
.000205 
.000255 
.000305 
.000355 
.000410 
.000470 
.000525 
.000585 
.000650 
.000710 
.000775 
.000855 
.000915 
.001005 
.001090 
.  001170 
.001265 
.001385 
.001505 
.001636 
.001800 

Ineh, 
0. 
.000055 

.000050 
.0C0O5O 
.000050 
.000050 
.000050 
.000050 
.000055 
.000060 
.000056 
.000060 
.000065 
.000060 
.000065 
.000080 
.000060 
.000090 
.000085 
.000080 
.000005 
.000120 
.000120 
.000180 
.000165 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Tensile  strong  Ih. 

.000005 

.000005 

.000025 

.000025 

.000035 

.000010 

.000050 

.000015 

.000085 

.000085 

.000105 

.000020 

.000160 

.000055 

.000240 

.000080 

.000360 
.000450 

.000120 
.000090 

Fractared  11"  from  neck. 

Appearance,  granular,  with  coarse,  dark -colored  spangles. 


TENACITY  SPEGIAIENS. 


General  marks,  12  M  K^  T  Bi. 


No.  of 

test 

Additional 
marks. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Haidneaa. 

Total. 

Per  sqnare 
inch. 

4454 
4455 
4456 
4457 

HT,I 
MT4O 
MTcM 
1CT«0 

Ineh. 
1.129 
1.129 
1.129 
L129 

Sq.  ineh, 
LOO 
1.00 
1.00 
LOO 

Pounds. 
82,980 
82.900 
82,210 
84,270 

Pounds. 
82,980 
82,960 
82,210 
84,270 

7.3280 
7.3184 
7.8321 
7.8208 

iao8 

17.62 
18.28 
10.90 

l^-'CTt^J'iAB  .JL  Tlifie^  J/loTThz/rty 


CcCfSfyZr-OTi/J^o^iefyiTyo 

^7.  z<a.  ^a.  oo**y<s/. 


H  Ex..  /6S     51  2 


ir.  >»4 


.««.••■ 
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No.  863. 


UMBmTBi 


Marks,       h 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inolu 

Ganged  length,  lO^^ 


Applied  IomU. 


Total. 


PoHndt. 

1,000 

2,000 

8,000 

4,000 

6.000 

6^000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22.000 

23,000 

24,000 

25,000 

20,000 

27,000 

28.000 

29,000 

30.000 

81,000 

32,000 

83,000 

84,000 

86.000 

38,000 

87.000 

88.000 

38.000 

40,000 

68,600 


Peraqnare 
Inch. 


Poundt, 

1,000 

2,000 

8,000 

4^000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

16.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28.000 

20.000 

30,000 

31,000 

82.000 

83,000 

84.000 

86.000 

30,000 

87.000 

88,000 

89,000 

40.000 

68,560 


Compres- 

aion  per 

inon. 


Inch. 
0. 

.00004 
.00009 
.00014 
.00019 
.00024 
.00029 
.00038 
.00038 
.00043 
.00048 
.00052 
.00059 
.00064 
.00009 
.00076 
.00082 
.00087 
.00092 
.00096 
.00103 
.00109 
.00110 
.00122 
.00128 
.00136 
.00142 
.00149 
.00167 
.00163 
.00171 
.00180 
.00191 
.00201 
.00213 
.00224 
.00236 
.00248 
.00264 
.00282 


SnoceasiTe 

oompres- 

Bionper 

inch. 


Jneh. 
0. 

.00004 
.00005 
.00005 
.00005 
.00005 
.00006 
.00004 
.00005 
.00006 
.00006 
.00004 
.U0007 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00006 
.00007 
.00008 
.00006 
.00008 
.00009 
.00011 
.00010 
.00011 
.00012 
.00011 
.00013 
.00016 
.00018 


Pennanent 

aet. 


Ineh, 
0. 


0. 


.00001 


.00006 


.00008 


SnooeaaiTo 

permanent 

set. 


Ineh, 
0. 


.00001 


00004 


00003 


.00014 


00023 


00043 


00088 


.00006 


00009 


,00020 


.00046 


Bemarke. 


Initial  load. 


UltliDate  atrenjsib. 


Failed  by  triple  flexnre. 


la-INCH   B.  L.  RIFLED  U0BTAS8, 


Marks,  ""bV 
Lengtb  of  stem,  23". 
Diameter,  1".139. 
Sectiooal  area,  1  aqoare  incb. 
Gaaged  lengtb,  20". 


ApplMlood*. 

ptrSihf 

p«lneh. 

ML 

•*Tsr~' 

Totil. 

^"i^".'" 

SeiDub 

11. 000 
li^ooD 

17,000 

IBioOO 

».ooo 

31.  MM 
M,00» 

n.wo 
u:m 

30.030 

1 000 
4.000 

tS 

ImA. 

'.HOOBtO 
.004109 

.oooiu 

'.BOIUM 
.000120 

:ooD4M 

.oootio 

.0D057B 
.000MB 
.000720 
.ODCSOt 
.OOOgJJ 
.D0O9W 
.DOlOW 

[OOIHS 

:ooi«o 

.002300 

iooooss 

.OOOOH 

.O0OOS5 
.•OQCM 

^ooooos 
.ooo(«i 

.MOOOO 
1000070 

looooio 

!oO0D8O 
.OOOOfS 

ioooioo 

.0001» 

!ou«i7o 

!  000^09 

JmL 

0.'-^ 

lottua  iwd. 

0. 

Teoalle  stTeigtb. 

.OOOOH 

.000010 

.UDOOM 

.000010 

.OOOOTS 

.00002S 

s 

■ 

iwo 

000 

ooo 
nog 

000 

.OOOIM 

.oooon 

■•*"" 

.oooow 

.ooosw 

.000100 

.OO017S 

.OOOIBO 

34,DO0 

.0007BO 

.oooMs 

.00033} 

Fractnred  2J"  from  neck. 
Appearauce,  uuiform  graunlar. 
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Ko.  4162. 


Marks,  ^^^b'^J^ 


Length  of  Atem,  15'^75. 
Diameter,  I'M29. 
Sectional  area,  1  square  ineh. 
Ganged  length,  W. 


Applied  kwdt. 

JEloiigAtioii 
perinoh. 

SnooeMiTd 

•longfttion 

pwlnob. 

Pennuient 

SoocMStTe 

perniMicnt 

•et 

lUmArks. 

ToUl. 

PerMQAre 
inen. 

Foundi, 

1,000 

2,000 

8,000 

4^000 

6.900 

6,000 

7,000 

8,000 

9,000 

10,009 

11,0U0 

12,090 

13,000 

14.009 

15,000 

16.000 

17,000 

18,000 

19.000 

29,009 

21,000 

22.000 

28.000 

24,000 

25.000 

29,990 

FMtndt. 

1,000 

2,000 

8.000 

4,000 

6^000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

29.000 

29.900 

6i 
.00006 
.00011 
.00016 
.00022 
.00028 
.09083 
.00089 
.00046 
.00098 
.00058 
.00065 
.00072 
.00082 

.ooueo 

.00100 
.00110 
.00122 
.00136 
.00151 
.00169 
.00190 
.00218 
.00248 
.00288 

IndL 

0. 

.00006 
.00005 
.00005 
.00006 
.00006 
,00006 
.00006 
.00007 
.00006 
.00006 
.00007 
.00007 
.00010 
.00007 
.00011 
.00010 
.00012 
.00014 
.00015 
.00018 
.00021 
.00028 
.00030 
.00040 

0. 

Ineh. 
0. 

Tnitial  lotcL 
TeoBile  strengUi. 

0. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00012 

.00004 

.00021 

.00009 

.00987 

.00016 

.00959 

.00022 

.00100 
.00130 

.00041 
.00030 

Fractnred  7"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  B^  T  R2. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tflnaile  strenf^h. 

Speciao 
gravity. 

Hardness. 

Total. 

Per  eqaare 
Inon. 

4458 
4459 
4460 
4461 
4462 
4468 

BTtI 
BT4O 
BTglC 
BLcI 

blJo 

BI4H 

1.129 
L129 
1.129 
L129 
1.129 
1.129 

8q,ineh, 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Found*. 
30,910 
32,990 
82,450 
83,920 
31,030 
32,650 

Found*. 
30.910 
82.900 
82.450 
88,920 
81,030 
82,650 

7.3153 

16.61 

7.3169 
7.8148 
7.8188 

15.51 
15.28 
16.48 
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l$ro.865. 


Marks,  12  ^^J^ 

Length,  10''.  * 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gaaged  length,  &'. 


Applied  loftds. 

Comprefl- 

sionper 

inolL 

SncoeaalTe 
oompreft- 
bIohmt 
inon. 

Penn»neiit 
set. 

Snoceealve 

pormsuieut 

•et. 

Scmarks. 

TotoL 

PerMiiftre 
incD. 

Potm/ft. 

1.000 

2,000 

8.000 

4,000 

6.000 

6b  000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

18,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19.000 

30.000 

21,000 

22.000 

28.000 

24.000 

25.000 

26,000 

27.000 

28,000 

29.000 

80.000 

81.000 

82,000 

88.000 

84.000 

88^000 

88,000 

87.000 

88.000 

89.060 

40.000 

64,580 

Pounds, 

1.000 

2.000 

8.000 

4^000 

5b  000 

ObOOO 

7.000 

8.000 

9.000 

10.000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

81.000 

82.000 

83.000 

84.000 

85,000 

86.000 

87,000 

88.000 

80,000 

40.000 

64^580 

0. 

.00004 
.00910 
.00016 
.06020 
.00026 
.00080 
.90086 
.00042 
.00046 
.00050 
.00056 
.00060 
.00066 
.00074 
.00080 
.00084 
.00090 
.00096 
.00106 
.00110 
.00118 
.00126 
.00134 
.00144 
.00154 
.00164 
.00174 
.00188 
.00202 
.00226 
.00242 
.00266 
.00296 
.00830 
.00370 
.00406 
.00446 
.00496 
.00546 

JfMk. 

0. 
.00004 

.00006 
.00006 
.60004 
.00OU6 

.00004 
.00006 
.00U06 
.00004 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00006 
.00010 
.00004 
.00008 
.00008 
.00008 
.00010 
.90010 
.00010 
.00010 
.00014 
.00014 
.00024 
.00016 
.00024 
.00030 
.00034 
.00040 
,00036 
.00040 
.00050 
.00060 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Ultiniato  streDgili. 

0. 

.00004 

.00004 

....•.••••.. 

.00006 

.00002 

.00012 

.00006 

.00024 

.00012 

.00060 

.00036 

.00156 

.00096 

.00344 

.00188 

Failed  by  triple  flexure. 
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No.  8C9. 


Marks,  »^,ff;^»» 
Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  lO"'. 


Applied  loAds. 

ComprM* 

stonper 

incD. 

SocoeaalTe 

compree' 

sion  per 

inon. 

Permanent 
tet 

SoceeaalTe 

permanent 

Bet. 

ToUl. 

PerMiuire 
Inen. 

Kemarks. 

Poundt 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

18.000 

14,000 

16.000 

16.000 

17,000 

18,000 

ID,  000 

20.000 

21.000 

22.000 

23,000 

24.000 

25,000 

86.000 

27.000 

28.000 

20.000 

80.000 

81.000 

82.066 

83,000 

84.000 

86.006 

86.060 

87.000 

88.000 

89.000 

40.000 

61,280 

Pound*, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,606 

7,000 

8^006 

9,000 

10,000 

11,000 

12,000 

13,066 

14,000 

16.000 

16,000 

17.006 

18,000 

19,000 

20,900 

21,000 

22,000 

23,000 

24.000 

25.000 

26,600 

27,000 

28.000 

29.000 

86,000 

81.000 

82,000 

88,000 

84.000 

86.000 

86.006 

87,600 

88,060 

88^000 

40.066 

61,296 

Ineh, 
0. 

.00006 
.00010 
.00015 
.00020 
.00026 
.06080 
.00034 
.00089 
.00044 
.00049 
.00054 
.00059 
.60066 
.00070 
.00076 
.00080 
.00088 
.00096 
.00100 
.00106 
.00112 
.00120 
.00188 
.60186 
.00145 
.00157 
.00106 
.00179 
.00196 
.00818 
.00231 
.00261 
.00279 
.00821 
.00356 
.00392 
.00437 
.00486 
.00638 

Ineh, 
0. 

.00065 
.00005 
.0U005 
.00005 
.00005 
.00005 
.00004 
.00005 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00006 
.00007 
.00008 
.00008 
.00008 
.00009 
.00612 
.00011 
.00011 
.00017 
.00017 
.00018 
.00020 
.    .00027 
.00042 
.00084 
.00037 
.00646 
.00048 
.00053 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 

0. 

1 

.00002 

.60002 

.00006 

.00003 

.00018 

.06067 

• 

.60022 

.00010 

.00069 

.00037 

.00165 

.00096 

......^. .... 

. 

.00346 

.00190 

Ultimate  atrensth. 

Failed  by  triple  flexure. 


12-INCH  B.  lu   BIFLED  MORTABS. 


12-INCH   B.   L.   RtFLED   MORTABS. 
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No.  4164. 

Marks,  "Mb^J»« 

Length  of  stem,  l^^ 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  10''. 


Applied  loads. 


ToUL 


Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,1)00 

22.000 

23.000 

24.000 

26.000 

82,410 


Per  so  aare 
Inch. 


Pounds. 

1,000 

2,000 

8.0U0 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,0u0 

17,000 

18,000 

10.000 

20,000 

21,000 

22,000 

28.000 

24,000 

26.000 

82,410 


Slon/ration 
per  inch. 


Inch, 

0. 

.00004 
.00010 
.00016 
.00020 
.00025 
.00031 
.00037 
.00043 
.00049 
.00065 
.00001 
.OiKMW 
.00076 
.00083 
.00092 
.00101 
.00111 
.00121 
.00132 
.00147 
.00165 
.00184 
.00206 
.00238 


Succeseive 

elongation 

per  inch. 


Ineh. 
0. 

.00004 
.00006 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00006 

. ouooa 

.00006 
.00007 
.00008 
.00007 
.00009 
.00009 
.00010 
.  OOOIO 
.00011 
.00015 
.00018 
.00019 
.00022 
.00032 


Permanent 
net. 


.00068 
.00092 


Succenaive 

permanent 

set. 


In«h, 
0. 

Ineh, 
0. 

0. 

••""■""*•""" 

0. 

.00002 

.00002 

.00006 

.60004 

.00011 

.00005 

.00017 

.00006 

.00027 

.00010 

.00042 

.00016 

.00026 
.00024 


Remarlifl. 


Initial  load. 


Tensile  strength. 

— « 


Fractured  1"  from  neck. 
Appearance,  uniform  granular. 


TENACITY  SPECIMENS. 


General  marks,  12  M  Ess  T  E,. 


No.  of 
test 

Additional 
marks. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hardness. 

Total. 

Per  saiiare 
incn. 

4464 

4465 
4466 
4467 
4468 
4460 

BTgl 

BT4O 

BT»M 

BL«I 

BLrO 

BLiH 

IneheM, 
1.120 
1.129 
1.120 
1.120 
L129 
1.129 

8q.  inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pounds. 
33,720 
83,660 
34,130 
88.890 
86,830 
87,600 

Pounds. 
33,720 
33,560 
84,130 
88,890 
85,880 
87,600 

7.2991 

15.28 

7. 8078 
7.8104 
7.8168 

16.23 
16.23 
16.75 

12-INCH  B.  L.   BIFLED  M0BTAB8. 
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Marks,  ^^bV^ 


No.  867. 


Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  iaoh. 
Gauged  length,  10". 


Applied  loads. 

Comprea- 

sionpar 

inca. 

Snooaaslve 

oooipraa- 

•ionper 

inco. 

PennaDent 
aet. 

SnocaaaiTa 

permaoant 

aet 

Total. 

Per  Moare 
incn. 

Pound$. 

1,000 

2,000 

8,000 

4.000 

6.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

34,000 

35,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

33,000 

84,000 

86,000 

86,000 

87,000 

88,000 

89,000 

40,000 

61,530 

Pcundt. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

30,000 

21,000 

22,000 

28.000 

24.000 

25,000 

26.oeo 

27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
38,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
61,520 

Inch, 
0. 

.00004 
.00009 
.00014 
.00019 
.00024 
.00029 
.00034 
.00039 
.00044 
.00049 
.00054 
.00060 
.00065 
.00070 
.00076 
.00082 
.00069 
.00094 
.00101 
.00108 
.00118 
.00123 
.00128 
.00187 
.00149 
.00157 
.00165 
.00176 
.00190 
.00204 
.00220 
.00241 
.00260 
.00296 
.00321 
.00348 
.0U380 
.00422 
.00478 

Inch. 
0. 

.00004 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.80005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00007 
.00005 
.00007 
.00007 
.00005 
.00009 
.00006 
.00000 
.00018 
.00006 
.00008 
.00011 
.00014 
.00014 
.00016 
.00021 
.00019 
.00036 
.00025 
.00027 
.00032 
.00042 
.00056 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Ultimate  streoRtb. 

.00001 

.00001 

.00601 

0. 

.00008 

.00007 

.06012 

.00004 

.00022 

.00010 

.00050 

.00028 

.00180 

.00080 

.00286 

.00150 

Palled  by  triple  flexare* 


816 


12-INCH   11.   L.    IlIlf'LED   MOBTABS. 


Marks.  "Vff,;^^ 
Length,  10". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  Iw-U. 

tF 

Mt. 

p.,.™,. 

loUL 

'•a- 

"zr 

Beoark*. 

lis 

ss 

\tz 

ia:«H 

IT.  000 

US 

32,000 

IS 

M.OOO 
3T.000 
28,000 

2»,voa 
Slooo 

ajooo 
SS.000 

IE 

K 
SlS! 

1.0W 
2,000 
S,000 

B.000 

■!;S 

II.INM 
UOOO 

ss 
ss 

17.000 
1^000 

aaooo 

ai.000 

as 

ss 

Wooo 
zt.ooo 

30.000 

ii« 

83,000 
34.000 

lis 
IS 

40,000 
wItGO 

0. 

.OOOM 

.00010 
.ouou 

'.twi* 

'.00(13* 
.00038 
,00*M 

i 00070 
.00082 
.00088 

!o«lM 

.00110 

;0013! 

iwiflo 

ioolM 

.00204 

!o0354 
.00888 
.00314 
.00130 

^0045* 

!<»0M 

:a 

.ooooa 

ioooo* 
.oiwoe 

.00004 

.ooooa 

.OOlKW 
ioowH 

.ouooe 

.VOMt 
.OWM 

!oooo« 

.00008 
.00008 
.00004 

.oowe 
[ooooe 

.00008 

!cooi8 

!oooBO 
!oao28 

.00018 
.(I00« 

loooae 

1~^ 

Inch. 

lalUiUkud. 

.00002 

.00001 

.00001 

.00001 

.00008 

.00003 

.oooij 

.00008 

.00032 

.00010 

.000*8 

.00020 

.oom 

.00070 

.00284 

.00140 

mtlDikteifniDgU 

Failed  by  triple  flexure. 


12-INCH   B.  L.   RIFLED  MORTARS. 

Gast-Iron  Body,  No.  26, 

No.  4296. 

Marks,  »^jf!j,T»« 
Length  of  stem,  23'^ 
Diameter,  rM26. 
Sectional  area,  .99  square  inch. 
Ganged  length,  2(K'. 


319 


Applied  load. 

BlonKathni 
per  inch. 

8aoceMlT» 

elongation 

periBoh. 

Permanent 
■et. 

Soceeeaive 

pecmanent 

•et 

Remarks. 

ToUL 

Persaaan 
incn. 

990 

1,980 

2,070 

8,960 

4,960 

6,940 

6,030 

7,920 

8,910 

9,900 

10,890 

11,880 

12,870 

13,860 

14,860 

15,810 

16,830 

17. 820 

18.810 

19.800 

20,680 

Pormd*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

20,890 

0. 

.000060 
.000106 
.000166 
.000206 
.000260 
.000320 
.000380 
.000440 
.000506 
.000570 
.000645 
.000716 
.00OR06 
.000895 
.000996 
.001115 
.001256 
.001400 
.001686 

0. 

.000050 
.000056 
.000050 
.000050 
.000056 
.000060 
.000060 
.000060 
.000066 
.000066 
.000075 
.000070 
.000090 
.000090 
.000100 
.000129 
.000140 
.000146 
.000186 

^#W^^e 

0. 

IndL 
0. 

Initial  load. 
Tenaile  strength. 

.000006 

.000006 

••••■••••••• 

.000046 

.000040 

.000076 

.000080 

.000116 

.000040 

.000190 

.000075 

.000810 

.000120 

.000600 

.000190 

Fractured  at  middle  of  stem. 

Appearance,  grannlar,  coarse  dark-colored  spangles. 


TENACITY    SPECIMENS. 


General  marks,  12  M  E26  T  Bi. 


Vaof 
teat 

Additional 
marka. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravi^. 

Hardness. 

Total. 

Per  square 
inch. 

4604 
4606 
4506 

4507 

HT.  I 
MT4  0 
liTg  M 
MT«0 

Inehe$. 
1.120 
1.129 
1.129 
L129 

Sq.ineh. 
1.00 
1.00 
1.00 
LOO 

Poundt. 
29,620 
28,040 
29,050 
81,680 

Poundi. 
20,620 
28,040 
20,060 
81,680 

7.2062 
7.8054 
7.8068 
7.2996 

14.05 
14.12 
14.76 
18.72 

12-INCH   B.    L.    RIFLED   MOBTARS. 
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No.  8SG. 


Marks,  "^^,7^ 
Length,  12'^  ' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


Applied  loftds. 


ToUL 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 

e,ooo 

7,000 
8.000 
0.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17.000 
18,000 
ID,  000 
20,000 
21,000 
22,000 
33,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
38,000 
37,000 
88,000 
30,000 
40,000 
60,420 


PerMOftre 
inon. 


Pounds, 

l,0u0 

2,000 

3,000 

4,000 

5.000 

8,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

16,000 

18,000 

17,000 

18,000 

18,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26.000 

27,000 

28,000 

20.000 

30,000 

31,000 

32,000 

83,000 

84,000 

86,000 

86,000 

37,000 

38,000 

89.000 

40,000 

50,420 


Blonffation 
perinoh. 


Ineh. 


0. 


00004 
.00009 

.00014 
.00019 
.00024 
.00030 
.00036 
.00042 
.00047 
.00053 
.00058 
.00065 
.00071 
.00077 
.00084 
.00091 
.00096 
.00104 
.00111 
.00120 
.00129 
.00137 
.00147 
.00156 
.00167 
.00179 
.00191 
.00207 
.00222 
.00241 
.00267 
.00295 
.00321 
.00354 
.00400 
.00438 
.00482 
.00531 
.00581 


SaooemiTe 

elongation 

per  inch. 


Ineh. 


0. 


.00004 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00005 
.00005 
.00006 
.00007 
.00006 
.00006 
.00007 
.00007 
.00007 
.00006 
.00007 
.00009 
.00009 
.00008 
.00010 
.00009 
.00011 
.00012 
.00012 
.00016 
.00014 
.00019 
.00026 
.00028 
.00026 
.00033 
.00046 
.00038 
.OOOU 
.00049 
.00060 


Permuient 
set. 


Ineh. 
0. 


.00001 


.00002 


.00008 


00016 


00031 


.00070 


.00170 


.00371 


SncceMiye 

permanent 

set. 


Ineh. 
0. 


.00001 


.00001 


.00006 


.00007 


.00016 


.00039 


.00100 


.00201 


Remarks. 


Initial  load. 


Ultimate  streitf^th. 


Failed  b;  triple  flexure. 


12-lNCH   B.   L.   BIPLED   MORTAES. 
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Oast-Ibon  Body,  No.  28. 


No.  4197. 


Marks,  "^^,^»« 
LeDgth  of  stem,  23'^ 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 
Gaofced  length,  2(K'. 


Applied  loadA. 

Eloneation 
per  inoh. 

SaooesRive 

elonCAtion 

per  Inch. 

Pemoneot 
set. 

Saooesslve 

• 

ToUl. 

Pertqiwre 
inon. 

permaaeiit 

MM. 

Rdmftrks. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

25,120 

FotMMEt. 

1,000 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

26.000 

26,120 

Inch, 
0. 
.000050 

.000100 
.000150 
.000200 
.000250 
.000805 
.000360 
.000410 
.000470 
.000535 
.000600 
.000670 
.000740 
.000815 
.000905 
.000990 
.001090 
.001200 
.001325 
.  001475 
,001655 
.001880 
.002165 
.002490 

0. 

.000050 
.000050 
.000050 
.0OUO50 
.000050 
.000055 
.000055 
.000050 
.000060 
.000065 
.000065 
.000070 
.000070 
.000075 
.000090 
.000086 
.000100 
.000110 
.000125 
.000150 
.000180 
.000225 
.000285 
.000325 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

• 

Tendle  strcnsth. 

0. 

.000025 

.000025 

.000045 

.000020 

.000065 

.000020 

.000110 

.000046 

.000176 

.000065 

.000275 

.000100 

.000460 

.000185 

.000790 
.001065 

.000330 
.000265 

Fractured  at  middle  of  stem. 
Appearance,  granular ;  stellar  spots. 

TENACITY  SPECIMENS. 

Oeneral  marks,  12  M  Bss  T  Bi. 


Kaof 
test. 

Additional 
marks. 

IMameter. 

Sectional 
area. 

Tensile  strength. 

Specific 
gravity. 

Hanlness. 

Total. 

Per  sauare 
incn. 

4514 
4515 
4516 
4617 

MT,I 
MT4O 
MT.H 
MTcO 

Inches, 
1.129 
1.129 
1.129 
1.129 

8q.  inch. 
1.00 
1.00 
1.00 
LOO 

Pouncff. 
29,890 
28,440 
29,970 
32,460 

Poundt. 
29,890 
29,440 
29,970 
82,460 

7. 8076 
7.3133 
7.3150 
7.8133 

14  54 
14.69 
15.51 
14.69 

12-INCH  B.   L.   BIFLED   MOBTABS. 
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No.  4198. 


LeDgth  of  stem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  20'^ 


Applied  loads. 

Blonntioii 
perinoh. 

SuooMsiTe 

eloontioD 

ptflnoh. 

Permanent 
set. 

SaeoeeilTe 
penuaoent 

Remarks. 

ToUL 

1 
VwqvMn 
locn. 

P««imU. 

1,000 

2,000 

8,000 

.4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

18.000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23.000 

24,000 

«  25,000 

26.170 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9^000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

26^170 

Inch. 
0. 

.000050 
.000100 
.000160 
.000220 
.000280 
.000385 
.000395 
.000450 
.000525 
.000685 
.000660 
.000740 
.000810 
.000900 
.000995 
.001095 
.001220 
.001350 
.OOLSOO 
.001700 
.001910 
.002195 
.002620 
.002865 

Inch, 
0. 

.000050 
.000050 
.000060 
.000060 
.000060 
.000055 
.000060 
.000055 
•000075 
.000060 
.000076 
.000080 
.000070 
.000090 
.000095 
.000100 
.000125 
.000130 
.000160 
.000200 
.000210 
.000285 
.000325 
.000345 

Inch. 
0. 

0. 

Inidal  load. 
Ultimate  stren^h. 

0. 

^ 

.000035 

.000085 

.000060 

• 

.600025 

.000090 

.000080 

.000146 

.000056 

.000230 

.000085 

.000360 

.000130 

.000600 

.000240 

.001030 
.  001810 

"".'006436 
.000280 

Fractnred  5"  from  neck. 
Appearance,  nuiform  granolar. 


12-INCn  B.   L.   HIFLHU   MOBTABS. 
No.  4199. 

Stem,  15'/.75. 

1".129. 

Tea,  1  aqnare  iacb. 

igtb,  10". 


r" 

ElonsaUou 
periWh. 

SnciWMlx 

Mt. 

,-™-». 

BMIMkt. 

.DM 

0. 
.ODOOS 

.oooi: 

.MOlfl 
.00021 

looOM 

.00031 

'.enoia 

.OOOST 

.Nuet 

.0O0T3 

iooiM 

; 00177 

.n»os 

.00231 
.002*6 

!oooo« 
.'ooooj 

.DOODS 

looooa 
.oooos 

ioouM 

iooooa 
!oooo« 

.OOUOB 

Iitek. 

Intk. 

Teniiti  stnngth. 

"■ 

.OK 

.oooos 

.INW03 

,000 

.oooos 

.oooos 

MM 

.00008 

,000 

.00022 

.OOOOi 

,000 

.00019 

.»0007 

,000 

.ooosa 

.00011 

nSn 

.0O05S 

-oooia 

,000 

,000 

.00098 

.00036 
.00029 

y  from  middle  of  stem, 
e,  uniform  granular. 


TENACITY  SPECIMENS. 

irks,  12  M  R,,  T  Bz. 


ioud 

'ki. 

DlaiDBteT. 

T«OBile  atreoglh. 

Speclftc 
jfnvlly. 

Haidiidu. 

"~- 

i»^ 

"S- 

1.1^ 

i.i:b 

lilW 

Liao 

lioo 

1.00 
LOO 
1.00 

Pound.. 
80.080 
M.OM 
30,040 
SOSM 

3i:«« 

81,070 

sjs: 

S1,«U 
31,  wo 

?, 

7.  Sin 

1&30 

I 

7:  BIOS 

its 

I 
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\ 


No.  883. 


12HB^TR, 


Length,  12". 
Diameter,  l'M29. 
Sectioual  area,  1  square  inch. 
Ganged  length,  10". 


AppUed  loads. 


TotaL 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

6.000 

0,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15^000 

10,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27.000 

28,000 

20,000 

30,000 

31,000 

32,000 

88,000 

84,009 

85,000 

36.000 

37,000 

88,000 

38,000 

40,060 

62,100 


PerMoare 
inah. 


Pound*. 

1,000 

2.000 

8,000 

4.000 

5,000 

6,000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18^000 

10,060 

20,000 

21,000 

22,000 

23,000 

24,000 

2^000 

26,000 

27,000 

37.000 

29.000 

80,000 

81.000 

82,000 

38,000 

84.000 

35,000 

86,000 

87,000 

38,000 

89,000 

40,000 

88,160 


Oompi 
■ion 


Inc 


r 


SncoeMite 

ooropren- 

•ion  per 

incD. 


JneA. 
0. 

.00005 
.00010 
.00016 
.00020 
.00025 
.00030 
.00035 
.00040 
.00047 
.00062 
.00056 
.00066 
.00071 
.00077 
.00082 
.00089 
.00096 
.00104 
.00111 
.06118 
.00128 
.00185 
.00143 
.00162 
.00162 
.00174 
.00186 
.60201 
.00221 
.00240 
.00255 
.00283 
.00312 
.00360 
.00390 
.00420 
.00460 
.00617 
.00578 


Inch. 
0. 

.00005 
.00005 
.00006 
.00004 
.00005 
.00005 
.00005 
.00006 
.00007 
.00005 
.00007 
.00006 
.00006 
.00006 
.00006 
.00007 
.00009 
.00006 
.00007 
.00007 
.00010 
.00007 
.00008 
.00009 
.00010 
.00012 
.00012 
.00015 
.00020 
.00019 
.00015 
.00028 
.00029 
.00038 
.00040 
.00080 
.00040 
.00057 
.00061 


Pennaneiit 


Suoceaatye 
permaoeat 

BOt. 


Bemarks. 


Jnek, 
0. 


0. 


.00008 


.00007 


.00018 


Inch. 
0. 


>  Intiial  load. 


.00002 


00005 


,00006 


.00029 


00069 


.00170 


00964 


00016 


00040 


00101 


00194 


(Jltimate  atrengtb. 


Failed  by  triple  flexore. 


ij<^ 


,^^^ 


i^. 


^yi^i 


^^    ^   536 


12-INCH    B.   L.    RIFLEP    MORTAB8. 


^ST-^ 


> . 


->■ 


tr:^^: 


Ko.  884. 


Marks,  12  M^Rg.TK, 

Length,  10". " 
Diameter,  1''.29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundi. 

1.000 

2.000 

3,000 

4,000 

8.0M 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

IS,  000 

16.000 

17,000 

18^000 

19,000 

ao.('00 

21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
61,040 


Peraqaare 
incD. 


Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

38.000 

20,000 

80,000 

31.000 

82,000 

33,000 

34,000 

35,000 

36,000 

37,000 

88.000 

30,000 

40.000 

61,040 


Comp 
aionper 
iocn. 


Jneh. 


0. 


.00004 
.00010 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00100 
.00106 
.00114 
.00122 
.00130 
.00138 
.00148 
.00160 
.00170 
.00184 
.00196 
.00218 
.00238 
.00260 
.00280 
.00314 
.00348 
.00386 
.00420 
.00470 
.00512 
.00566 


SacoeaaiTO 

comprea- 

aion  per 

inoD. 


Inch. 
0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.000(>8 
.00008 
.00010 
.00012 
. 00010 
.00014 
.00014 
.00020 
.00020 
.00022 
.00020 
.00034 
.00034 
.00038 
.00034 
.00050 
.00042 
.00054 


Permanent 
aet 


Saoceaaive 

permanent 

aet. 


Bemarka. 


Inch, 


0. 


0. 


.00006 


.00010 


.00026 


00068 


00168 


00356 


Inch, 
0. 


Initial  load. 


.00006 


.00004 


.00016 


.00042 


.00100 


.00188 


Ultlraate  strength. 


Failed  by  triple  flexure. 
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Oast-Iron  Body,  No.  20. 


1^0.  4159. 


Marks,  ^2  ^FS,'"''* 
Lengthof  stem,  23". 
Diameter,  rM29. 
Sectional  area,  1  square  iucb. 
Gauged  length,  20''. 


Applied  Uynds. 

Total. 

Per  Hijiiare 
inch. 

Found». 

Pounds. 

1,000 

1,000 

2,000 

2,000 

3,000 

3.000 

4.000 

4,000 

6,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8.000 

8,000 

9,000 

9,U00 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13. 000 

14.000 

14. 000 

15,000 

15,  000 

16,000 

10,000 

17,000 

17,000 

18.000 

18,  000 

19,000 

19.  000 

20,000 

20,  000 

21,000 

21,000 

•«,  000 

22,000 

23, 000 

23,  000 

24.000 

24.  000 

25,000 

2A,  000 

27,510 

27,510 

Eloneaiirtn 
per  iucli. 


Sucfpssive 

eloii  nation 

per  iocli. 


Permanent 
aet. 


Inch. 
0. 

.000050 
.000100 
.000150 
.  00i'200 

.  ouo2r>o 

. 000305 
. 000355 
.000415 
.  000476 
.  000r)30 

.  ooo(;oo 

.  000660 
. 000730 
.OOOKIO 
.  000H85 
.  000985 
.001085 
.001205 
.001320 
.001470 
.0O16G0 
.001920 
.002170 
. 0U2U10 


0. 


Inch. 


.000050 
. 000050 
. 000050 
. 000050 
. 000050 
.  0O0»j55 
. 000050 
. OODOGO 
. 000060 
. 000055 
.  000070 
.  000060 
. 000070 
.  000080 
.  000075 
. 000100 
.  000100 
.000120 
.000115 
.OOOloO 
.000190 
. 000260 
. 000250 
.  00U440 


Inch. 


0. 


. 000H60 
.001210 


SacceHHlre 

penuaueot 

set. 


Renuirks. 


Inch. 


0. 




6. 

.000025 

.000026 

. 000040 

.000016 

. 000075 

.000036 

.000115 

.000040 

.0J0180 

.000065 

.000305 

.000125 

. 000505 

.000200 

.000355 
.000300 


Initial  load. 


Tensile  strenj^th. 


Fractured  2"  from  tbe  neck. 
Appearance,  granular  mottled. 


TENACITY   SPECIMENS. 


General  marks,  12  M  R29  T  Ri. 


No.  of 
test. 

Sectional 
area. 

Tensile  strength. 

Sppciflo 
gravity. 

Hardness. 

?..«.L?"         Dianioler. 
nmrks.        | 

1 

Total. 

Per  84^1  n  are 
iucb. 

4480 

4181 

K2 

183 

M  r,  I 

M  T4  0 
M  Ts  M 
M  T,  0 

Inches. 
1. 129 
1. 129 
1.129 
1.129 

Sq.  inch. 
1.00 
1.00 
l.Ot) 
1.00 

Pounds. 
31,  540 
30,010 
28,  400 
32, 720 

Pounds. 
31,540 
30, 010 
28, 400 
32, 720 

7.3380 

7.8327 

'        7. 3349 

7.3350 

15.60 
14.98 
16.61 
14.98 

H.  Ex.  165- 


^.o. 
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No.  872. 


m^ 


Marks,  ^^  m^R^,  t  e, 

Length,  12".  ' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


1-- 


^>' 


>:;■■/• 


Applied  loadn. 
Total.      '^'^^rX' 


Pound*. 

1,000 

2.000 

3,000 

4,000 

5.000 

8,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24,000 

25, 000 

26. 000 

27,  000 

28,000 

29,  UOO 

:jo,  000 

31.  000 
32,000 
•  33, 000 
34.000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
51,450 


Per  fiqnare 
ino 


Pound». 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 

15, 000 

16.000 

17.000 

18,000 

19. 000 

20. 000 

21,  000 

22. 000 

23,000 

24,000 

25,000 

26,  000 

27,000 

28.000 

20,  000 

30,000 

31.000 

32,000 

33.000 

34,000 

35,000 

38,000 

37,000 

38,000 

39,000 

40.000 

51,450 


Compres- 
sion per 
iucli. 


Inch, 
0. 

.00004 
.00009 
.00013 
.00018 
.00023 
.00028 
.00032 
.00037 
.00042 
.00048 
.00053 
.00058 
.00083 
.00069 
.00073 
.00079 
.00084 
.00091 
.00099 
.00105 
.00112 
.00120 
.00129 
.  00139 
.00149 
.00160 
.00172 
.00189 
.00203 
.00232 
.00252 
.  00278 
.00312 
.00383 
.00403 
.00442 
.00483 
.00534 
.00590 


Successive 

corapreB- 

siou  per 

inch. 


Inch. 
0. 

.00004 
.00005 
.OOOOi 
.00005 
.00005 
.00005 
.00004 
.00005 
.00005 
.00006 
.00005 
.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00007 
. 00008 
. 00006 
.00007 
.00008 
.00009 
.00010 
. 00010 
.00011 
.00012 
.00017 
.00014 
.00029 
.00020 
.00026 
.00034 
. 00051 
.00040 
.00039 
.00041 
.00051 
.00058 


Periuanent 

set). 


Inch. 
0. 


SuPCCH^ivo 

permMiMui 

set. 


Kemarki. 


0. 


.0.001 


.00-J03 


.00012 


00025 


.  00069 


.00103 


.  0i>393 


Inch, 
0. 


Initial  load. 


00^01 


. OOOOJ 


. 00JO9 


00013 


.OOOU 


. 00124 


.00200 


(Jltimate  stren^^h. 


Failed  by  triple  flexure. 


L.    RIKLED    MOKTAES. 
ITo.  4157. 


Marks,  ""b^,"^^ 
Length  of  ateui,  23". 
Diameter,  1".129. 
SectiODal  area,  1  square  inch. 
Gaageil  length,  20". 


Appl<«d  l«d». 

BloDintton 

perTnch. 

l*r  luoh. 

Pc<r>niiiient 

Sur..«iv„ 

Itoiunrka. 

ToUI. 

■^a- 

Po„nd4. 
7'UM 

im 
»,ow 

us: 

RSI 

mow 

as 

21.  (WO 

23 

Is 

Paund,. 

l.KNl 

iS 

S 

■,0m 

!:S 

iooo 

i 

T.OM 
8.000 

iS 

i.ooo 
nwMt 

"■K 

^"ooo 

M,7M 

0. 
.OCHWM 
.000100 

:«»»o 

.000250 

.oooavs 

.OlKOM 
.OOlMIO 

.OOMHS 

ilHHWTO 

iooosis 

.OoDOOO 

.ooowv 

.OUlOW 
.Oai2«0 

.001:00 

.OOl"^ 

.ooaisl 
.oa£;t7S 

0. 

.OOOOM 

:Es 

.OuCOM 
;01H)OM 

ioouoio 

.OtOUTO 
,OOIK)TS 

!0D0OOO 
ioooiM 

11 

! 000320 

IncA. 
0. 

0. "  ■ 

IdUIaI  ickid. 
Tensile  sCreniith. 

.?; 



■■■:;^^o- 

".'oLiwiii  " 

'.  oixioio" 

...T"^?".. 

.OOJIOi 

"".'ouoiw 
/'.'oioiio" 

:||: 

.  0011  ?)0 
.UOODIO 

.boi':ii"0 
.OOoiOU 

Fractnred  at  middle  of  stem. 
Appearance,  unil'orui  granular. 
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No.  870. 


Leugtb,  12".  ' 
Diameter,  rM29. 
Sectional  area,  1  Aqoare  inch. 
Ganged  length,  10'^ 


Applied  loads. 


Total. 


1.000 
2,000 
3.000 
4,000 
6.000 
0,000 
7,000 
8.000 
0,000 
10.000 
11.000 
12,000 
13,000 
14.000 
16*000 
10,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20.000 
27,000 
28.000 
20.000 
30,000 
31.000 
32,000 
33.000 
34,000 
3fi,000 
30.000 
37,000 
38.000 
88,000 
40.000 
53,000 


Persaaare 
inrcn. 


Foundt. 

1,000 
2,000 
3.000 
4,000 
5,000 
.8,000 
7,000 
8.000 
8.000 

io;ooo 

11.000 
12,000 
13.000 
14,000 
15,000 
18,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29.000 
30,000 
81.000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38.000 
80,000 
40,000 
53,060 


Compres- 
sion per 
inch. 


0. 

.00004 
.00008 
.00013 
.00018 
.00023 
.00029 
.00034 
.00040 
.00045 
.00050 
.00050 
.00062 
.00068 
.00073 
.00078 
.00083 
.00030 
.00097 
.00102 
.00110 
.  001 17 
.  00124 
.0U3O 
.00139 
.00150 
. 00161 
.00171 

.oo:8i 

.00201 
.00221 
.  O02.{8 
.00260 
.00292 
.00326 
.00360 
.00395 
.00433 
.00480 
.  005^3 


Sacceasive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00U04 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00906 
.00005 
.00005 
.00005 
.00007 
.00007 
.00005 
. 00008 
.00007 
♦  00007 
.00006 
.00009 
.00011 
.00011 
.00010 
.0U013 
.  00U17 
.00020 
.00017 
. 0C022 
.00032 
.00034 

.  oo(>:« 
.  oou:{5 

.  0i»0:{8 
.00047 
.00053 


Permanent 
set. 


I-nek. 
0. 


0. 


,00002 


00007 


OOOll 


Successive 

peniiaut'Dt 

set. 


Remarks. 


Inch. 

0.  I  Tensile  load. 


.00002 


.00005 


.00004 


00024 


. 00013 


000.'i8 


.00034 


00157 


00333 


.00099 


. 00176 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-INCn    B.  L.  RIFLED   MOBTAHS. 


10". 

■.  l".12ft. 

areft,  1  sqnaro  incb, 
engtb,  5". 


u.ll. 

luoli. 

C'.™?™- 

p.™... 

-Tr" 

iowiiu 
iowivo 

!«IXK10 
: 00088 

Ifluiiio 

!ooi;io 

!ooio8 
ioujrai 

"iooooi 

'.IIOIM 
.lOuM 

!oiH)M 

iooooi 

iuOlHM 
.IJU>H1« 

luiKHW 

loflOOR 

.vmm 

.OOMUP 
.OOOlPl 
.OUIHI<< 

illOIHO 

ioouix 

'.OOIIM 
.00030 

:o«wM 

/floA. 

,„». 

tiiiUol  IomL 
Dltinwte.itraiElh. 

0- 

.00001 

.oouot 

.00001 

0. 

I1(,IK10 

^■r; 

.00010 

.OOOOt 

w,ooo 

is 

.IKHISt 

•ouoii 

Is 
as 

M.IIM) 
35.000 

.M08i 

.mw 

.OOISB 

.00108 

.003M 

.00188 

—-^ 


12-incn  b.  l.  riixed  mortars, 
Cast-Ibon  Body,  No.  30. 


Marks,  »"if^,^K' 
Length  of  stem,  23". 
Diameter,  I'M'J'J. 
Sectional  area,  I  pqunre  iDob. 
Gaaged  leiigtb,  20". 


ApplMloxI.. 

eiDDHIlIIOIl 

peruoh. 

pet  lB=b.                "'■ 

pxrnuut 

Bciurki. 

ToUL 

"a-" 

Ptmidf. 

m 

T.MIIl 

B 
ass 

n,ooa 

2,000 

s 

JoM 

S,0«l 
KOOO 

ROOD 

0,000 
:o.ooa 

JiktA. 

0. 

.ooooM 

.OOOIOO 
^AWiOO 
!0003US 

:ooo*M 
^ooooot 

.OOOfS 

: 000010 

.001010 

.0011 JO 

!00i7M 

7m*.             Inch. 

a.               0. 

Inth. 

iDillilhad. 

.OOOOM      0. 

.000055      

.ooooso    

iili 

.000035 

'".'wooie' 

.OUOOSO           .000000 

.000040 

SSS^w     ""*'"" 

.DOOMS 

.oooiM        .ooaiio 
ioooiBS    '"'ooojii" 

.000^40      

.000100 
■■'.'iooCwi" 



Fractured  10".76  from  neck.    Appearance  grauular;   itO   per  ceo t. 
of  fractured  surface  coutains  dark-colored  spaDgles. 


TEHACITY   BPEOIMENS. 
Oencral  marks,  12  M  B^o  T  Bi. 


Torittli' 

IreriElh 

lut. 

AddlHODBl 

Dtonifller. 

ToUl. 

'•'.•x- 

SS: 

Har.lDeM. 

Pmnd, 

It.  40 
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No.  41G7. 


Mark8,^2MB^,TR. 

Length  of  stem,  23'^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  2(K^ 


AppUed  loads. 

Elongfttion 
per  inch. 

Saecessire 

eloiifratioD 

per  inob. 

Permsneat 
set. 

Surrosslve 

Kemarks. 

ToUL 

Per  square 
inoD. 

peiiiittucut 
set. 

Pounds, 

1,000 

2,000 

3.000 

4.000 

6.000 

6.000 

7,000 

8.000 

0,00U 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17.000 

18.000 

19.000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

20,270 

Puundt, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

16.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25^000 

29,270 

Inch. 
0. 

.000050 
.000106 
.000156 
.000210 
.000270 
.000330 
.000390 
.000450 
.000510 
.000585 
.000650 
.000736 
.000800 
.000890 
.000975 
.001065 
.001190 
.001310 
.001455 
.001630 
.0Qia35 
.002086 
.002350 
.002776 

Inch, 
0. 

.000050 
.  0000.V6 
.000U50 
.000055 
.000060 
.000060 
.000060 
.000060 
.000060 
.000075 
.000065 
.0000(« 
.0004)65 
.000090 
.000085 
. 000090 
.0OU125 
.000120 
.000146 
.000176 
.  000205 
.000250 
.000266 
.000425 

Jneh, 
0. 

huh. 
0. 

Initial  load. 
Tensile  atreogih. 

1 

1 

0. 

.000040 

.OOOOM 

.000060 

.000020 

.000090 

.0000*30 

.000140 

.000060 

.000205 

.000065 

.000340 

.000136 

.000560 

.000220 

.000916 
.001235 

.000355 
.000320 

Fractured  8^''  from  neck. 
Appeaitmce,  uniform  granular. 
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No.  874. 


Marks,  *2^#5;>^«« 

Length,  12". ' 
Diameter,  I'M 29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  liMdf. 


Tot«L 


1«000 
2,000 
8,000 
4.000 
6,000 
0,000 
7,000 

a,  000 

9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10.000 
17,000 
Iti.OOO 
19,000 
20.000 
21,000 
22,000 
28,000 
24,000 
25,000 
20.000 
27,000 
28,000 
29.000 
30,000 
81,000 
32,000 
83,000 
34,000 
36,000 
30.000 
87,000 
38,000 
89.000 
40,000 
62,700 


Per  sqaare 


saai 

1011. 


Ido 


Fcwndt, 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

7.000 

8.000 

9.0U0 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

10,000 

17.000 

18,000 

19,000 

80,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20.000 

80,000 

31,000 

32,000 

33,000 

34,000 

85,000 

30,000 

37.000 

38.000 

30.000 

40,000 

62,700 


Comprea- 

•ioDper 

incn. 


Ineh. 
0. 

.00003 
.00009 
.00013 
.00019 
.00026 
.00030 
.00037 
.00042 
.00047 
.00052 
.00058 
.00003 
.00000 
.00070 
.00081 
.00088 
.00094 
.00101 
.00108 
.00115 
.00122 
.00129 
.00138 
.00149 
.00158 
.00188 
.00181 
.00194 
.  0O21O 
.00233 
.00251 
.00274 
.00300 
.00345 
.00373 
.00402 
.  0.)448 
.00501 
.0057U 


SucceMive 

oompres- 

ftion  per 

incL. 


Inch. 

0. 

.00008 
.00000 
.00004 
.00000 
.00000 
.00006 
.00007 
.00005 
.00005 
.00005 
.00000 
.00005 
.00000 
.00007 
.00005 
.00007 
.00000 
.00007 
.00007 
.00007 
.00007 
.00007 
.00009 
.00011 
.00009 
.00010 
.00013 
.00013 
.00022 
.00017 
.00018 
.00023 
.00020 
.00045 
.00028 
.00029 
.00040 
.00053 
.00009 


PermuieBt 
set 


SocceMiTe 

permanent 

•et. 


Inch. 
0. 


.00001 


.00002 


.00007 


.00012 


.00028 


Inch, 
0. 


Remarks. 


IiiitUd  load. 


.00001 


.00001 


.00006 


.00005 


.00010 


.00005 


.00168 


.00302 


.00087 


.00103 


.00194 


Ultimate  atrength. 


Failed  by  triple  flexure. 
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Oast-Iron  Body,  No.  31, 

No.  4203. 

Marks,  ^^^i^*,^^ 
Length  of  stem,  23^'. 
Diameter^  1/M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  2(K'. 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8.000 

4,000 

6,000 

0.000 

7.000 

8,000 

9.000 

10,  000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

laooo 

19,000 
20.000 
2i.  000 
22,000 
23,000 
24,000 
25,000 
28,990 


Per  square 

iDCQ. 


Pounds. 

1,000 

3.000 

8.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23.000 

24,000 

25,000 

28,990 


Elongation 
per  inch. 


Inoh. 
0. 

.000095 
.000105 
.000160 
.000210 
.000260 
. 00032U 
. 00J370 
.000410 
.000480 
.000545 
.000615 
.0.0675 
.900745 
.000815 
.000900 
.000985 
.001085 
.001190 
.  001300 
.  001450 
.001610 
.  001825 
.  0020:>5 
.002410 


Snceesftiv.- 

elniiiiiition 

per  inch 


Inch, 
0. 

.000055 
.000050 
.000055 
. 00U050 
.000050 
.000060 
.000050 
.000060 
.000050 
.000065 
.000070 
.000060 
. 0C0070 
. 000070 
.000085 
.000085 
.000100 
.000105 
.000110 
. 000150 
.000100 
.000215 
.  oou2:jo 
.000355 


rermanent 

Btot. 


IncJi. 


.000765 
.001020 


Saccesslve 

pemianent 

set. 


Inch. 


0. 

0. 

.000010 

.000010 

.000035 

"Vooooio" 

.000025 

*  .'ooooii' 

.000080 

.000030 

.000125 

.000045 

.000180 

.000055 

.000280 

.000100 

.000450 

.000170 

000315 
00UJ55 


Remarks. 


Initial  load. 


Tensile  strcngtii. 


Fractured  1''  from  ueck. 
Appearance,  granular,  dark  mottled. 


TENACITY   SPECIMENS. 


General  marks,  12  M  K31  T  Ri. 


No.  of 
test. 

Additional 
marks.  . 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Speciflo 
gravity. 

Hardness. 

Total. 

Per  square 
inch. 

4494 

4495 

106 

i97 

MT,I" 
MT4O 
MT5  M 
HT.  0 

Inches. 
1.129 
L129 
L120 
1.129 

Sq.  inches. 
1.00 
1.00 
1.00 
1.00 

Pounds. 
31.070 
30, 250 
29.870 
33,450 

Pounds. 
31, 070 
30,250 
29.870 
83,450 

7.3366 
7.3281 
7.3326 
7.3368 

14.83 
14.69 
15.28 
14.12 

I2-INCU   B.   L.   BIFLEU   MOBTABS. 
No.  870. 


Marks,  >*«f'i,'"^ 
Length,  12". 
Diameter,  1".129, 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10". 


Failed  by  triple  flexore. 
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Length  of  stem,  23". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  2iy'. 


Applied  lotA*, 

Blongatlon 
per  inch. 

Suocessive 

P«»rinnnpnt 
set. 

Snccemfvt^ 

pei-nianent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

elung^Htion 
per  inch. 

Pounda. 

1,000 

2,000 

8,000 

4,000 

6.000 

6.0(H) 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,090 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

82,070 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14.000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24.000 

25^000 

82,070 

Inch, 
0. 
.000065 

.000106 
.000156 
.000210 
.000270 
.000380 
.000385 
.000440 
.000495 
.000555 
.000610 
.000680 
.000750 
.000810 
.000890 
.000965 
.(01055 
.001155 
.001255 
.001875 
. 001495 
.001655 
.001865 
.002095 

Inch. 
0. 

.000065 
.000060 
.000050 
.000056 
.000060 
.000060 
.000055 
.000055 
.000055 
.000060 
.000065 
.000070 
.000070 
.000060 
.000080 
.000076 
.000090 
.000100 
.000100 
.000120 
.000120 
.000160 
.000210 
.000230 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

.  0J0(»15 

.000016 

.000010 
*"'.'0OOO(iO 

.000025 
.000020 

.000090 

.000030 

.000115 

.000025 
......  ...... 

.000165 

.000050 

.0(H>J50 

.000085 

■".'ooosoi 

.000115 

.  ooo:>KO 

.000740 

.000215 
.OOOIGO 

Fractured  1".6  from  neck. 
AppearaucCy  uniform  granular. 
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No.  880. 


Marks,  12M^R3,JB. 

Length,  12".  * 
Diameter,  1''.129. 
SectioDal  area,  1  square  iucb. 
Gauged  leugth,  10''. 


Applied  loads. 


TotaL 


Poundt. 
1,000 
2.000 
8,000 
4,000 
5,000 
^,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12.0(M) 
13,000 
14,000 
15,000 
1ft.  000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,  000 
23,000 
24,000 
25,000 
26,000 
27, 000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
62.900 


Per  snnare 

iDCll. 


Pounds, 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.  000 

9, 000 

10,000 

II,  000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,  (too 

l^.OOi 

19,000 

20,000 

21,000 

22, 000 

23,  (too 

24,  <'00 

25,  000 

26,  00) 
27,000 
28,000 
29,000 
30,000 
81,000 
32,  000 
33, 000 
84,  000 
35.  000 
36,000 
37,000 
38,000 
39,000 
40,000 
52,900 


Coniprea- 

ftion  per 

iocb. 


Inch. 
0. 

. 00005 
.00010 
.001)15 
. 00020 
. 00024 
.00029 

.  ooo:u 

.00039 
. 00044 
.00050 
.00056 
.00061 
.00067 
.00071 
.00078 
.  000i<6 
.  00091 
. 00096 
.00102 
.00109 
.  00116 
.00122 
.00129 
.OOIUO 
.00147 
.00159 
.00170 
.00181 
.00195 
.00212 
.00233 
.00256 
. 00278 
.  0():?02 
.O0.'i}8 
.00378 
.00410 
.00455 
.00505 


6ucco^<sivc 

coinpres- 

aiuii  per 

iiicb. 


Inch. 
0. 

.  oooor, 

.  OuOO.) 
. 00005 
.  OtHiO.5 
.GODii* 
.000it5 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
.  00006 
.  0()0M 
.00007 
.00008 
.00005 
.  00005 
.011(106 
.  00007 
.00007 
.Ot)(HM> 
. 00007 
. 00007 
. 000 1 1 
.00012 
.00011 

.00011 

.00014 
.00017 
. 00021 
.  00023 
.  00022 
.  00024 
. 00046 
.  00(»30 
.  00032 
.  00045 
.00050 


Per!rBnent 


Inch. 
0. 


SucocHHive  I 

perniRneot 

set. 


Kemarks. 


Inch. 
0. 


0. 


OOOUl 


. 00006 


.00001 


.00006 


.00011 


.00005 


. 00022 


. 00011 


.00054 


.00032 


.OOK-0 


. 00308 


.00082 


.00172 


lultua  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  165 ^23 


'S^ 
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No.  SSh 


Marks/^MRgTR, 

Length,  10''.  " 
Diameter,  l'M29. 
Sectional  area,  1  square 
Gauged  length,  5". 


inch. 


Applied  loads. 


Total 


round*. 

1,000 

2.000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13.000 

14,000 

15,  OdO 

10,000 

17.000 

18.000 

10.000 

20.000 

21,000 

22,000 

23,  0(H) 

24.000 

25,000 

26.000 

27.  000 

28,000 

29,000 

30.000 

31,000 

32,000 

33.000 

34,000 

35,  000 

86.000 

37.030 

38,000 

89,000 

40,000 

62.270 


Per  square 
inch. 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

81,000 

32,000 

83,000 

84.000 

35,000 

36,000 

87,000 

88.000 

89,000 

40,000 

02,270 


Conopres- 

sioii  per 

iDch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00046 
.  00052 
.00058 
.00(>«>2 
.00008 
.  0W72 
.00078 
.00084 
.  00090 
.  00iiH8 
.00104 
.00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00162 
.00174 
.00192 
.Ot'210 
.00230 
.00250 
. 00284 
. 00320 
.00356 
.00384 
.00434 
.00486 
.00542 


Soocessive 

coni])res- 

siou  per 

inch. 


Inch, 
0. 

.00004 
.00006 
.00004 
.00006 
.00i>04 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
. 00010 
.  00010 
.00012 
.  00018 
.00018 
.00020 
. 00020 
.Oou.'U 
. 00036 
.  00036 
.00028 
.00050 
.  00052 
.00056 


Permanent 
set. 


Inch. 


0. 


0.. 


SnccessiTe 

permanent 

set. 


Jnrh. 
0. 


00004 


00006 


00020 


00050 


00152 


00344 


.00004 


.  000<i2' 


,00014 


.00030 


00102 


00192 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   filFLED   MOBTABS. 
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12-INCH  B.  L.  RIFLED  MORTARS. 


STEEL  UOOrS  AND  GAS  CHECKS. 


12-[NC'n    B.  L.  RIFLED   UORTABS. 

12-IHCH  fi.  L.  KORTAR,  HO.  1. 

Teunnion  Hoop. 

No.  3917. 


Marks.  "^B^TH 

Diameter,  ''.564. 

Sectional  ttroa,  .25  square  inoh. 

Guuged  lengtb,  4". 


ApplM  loads. 

par  iMh. 

Kt. 

^^u.nt 

RemkrkL 

ToUL 

'^a-- 

"^,{..1. 

li 

■kMO 

IZ 

I,  too 

u.uo 

ss 

4.TM 
l-» 

0,2% 

3^8«> 

ii 

AM 
M.OM) 

sss; 

H.DW 

»,MI« 

w.om 
ai,»(w 
«a,»oo 

!mkh» 

.DOLMO 

.wins 

!001HM 

.0*1878 

ionsgoo 
.OO4IW0 

TtuA. 

.MDITS 
.IKKIIIS 

.00U3-iS 
.(KWITS 

.OOOUTl 

.ouooso 
.ooooso 

.OMlOil 
ioOlifM 

.ooivvo 

."^ 

iDltlilload. 

EUtUo  UmlL 
Tpnsilo  Blr«i);tb. 

i«Ml75           !duW23 



General  niiiii:narj/, 

Touile  strencth  pur  M|ii>r«  laeharoriEluil  >i-''tmiT  

EImUo  limit  pcrraiur*  Inch  ol  original  (ecliou 

EloB^tloBpariiioiimftorrDptore.,. .......  -...-.. .-.., 

EloneBtimi  par  inch  nader  ((rals  M  elutlo  limit 

RrdDotionlD  dlametoru  polutofnipliire. - ....- 

KcdacUoD  in  una  after  rapture,  p«t  centaio  of  original  tcotlon... 

CharacUror  br' "-- 


..pannd*..  lOT.MO 


EloD(Mlon  otineh  M 


'■a^"Jl',"UOk''J 


3G8 


12-INCH    B.  L.  RIFLED    MORTARS. 


12-IHCH  B.  L.  MORTAE,  HO.  2. 
Trunnion  Hoop. 


No.  3814. 

Diameter,  ".564. 

Sectioual  area,  .25  square  iticb. 

Gauged  lengtb,  4". 


Applied  loads. 

—       — 



Elongation 

Total. 

Per  Bqiiaro 
iucti. 

per  inch. 

Poundi. 

PoundM. 

Ineh. 

250 

1,000 

0. 

1,250 

5,000 

.000176 

2,500 

10,000 

.000300 

6,000 

20.000 

.000550 

7,ft00 

80,000 

.000925 

10,000 

40. 000 

. 001300 

11.250 

45,000 

.0014:.0 

12.000 

48,000 

.001650 

12,250 

40,000 

.001575 

12,500 

60,000 

.ooio:.o 

12,760 

61.000 

.001700 

13,000 

62,000 

.  001760 

13,250 

53,000 

.  OOIKOO 

18,500 

64,000 

.0010.50 

18,750 

55,000 

.002175 

14,0(f0 

66,000 

.002500 

14.5U0 

58,000 

. 003550 

15,000 

00, 0(10 

.005000 

15,500 

62,  000 

. 006750 

16, 000 

64,000 

.  00«2i)0 

le.foo 

66,000 

. 009875 

2o/dW 

101,  440 

eU»n;:,»tiou 
per  inch. 

1 

Kc4iiiirks. 

Jneh, 
0. 
.000176 

Inch. 
0. 
0. 

ItiCh. 

0. 

Initial  load. 

ElasUc  limit 
ToiisJlp  i«tr»*nKlli. 

.  000126 

.000250 

.000375 

••■••■ 

.  000  i75 

.000150 

0. 
0. 

.000100 

.000025 

. 0OCO75 

. 

.  0(K)050 

. 

. 00U050 

.  0UO(i5O 

.000150 

1 

.  000225 

.  O0O325 

. 

.0010.^0 

.00M50 

i 

.0(il7r.0 

.OUIfiOO 

, 

.001625 

1 

1 



Gcnaal  summary, 

TenMle  Rtrength  ^er  «quRTe  inch  of  original  Aection ponndt..  101,440 

Elastic  limit  per  square  inch  of  original  section do...    63,000 

Elonf^ation  per  inch  after  rnptnro inch..    0. 1626 

Elontfiitinn  per  inch  under  strain  at  elastic  limit do  ..  .001800 

Kt'duelion  in  diameter  at  point  of  rupture do...        .114 

Induction  in  area aft^^r  rapture,  |M^r  centum  of  original  section 86.4 

Position  of  rupture 1"  from  neck 

(Miaracter  of  broken  surface sil ky  center,  jj^nular  at  circamferenoe 

Elongation  of  inch  sections ".09, 'Ml, 'U7t  ".28* 


13-Ih-CH  fi.  L.  EIFLED  MOBTA 
fiOOP  At. 


Marks,  "^^^*' 

Diameter,  "'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  i". 


So.  3928. 


AppU, 
TotaL 

•dltwd*. 

IHrTnob. 

porlnoh. 

P»nnuiMit 

RcowTt*. 

IS 

us; 

13,  MO 
16,400 

•AZ 

LOW 
B,«KI 

m.m 
40,000 

tS.OM 

uooo 

si:  MO 

63,00* 
54.  OW 
M,000 
98,000 

to\oat 

K,OM 
HMO 

Inch. 

:  000300 
.WU06U 
.001026 
.001876 

!Mlla5 
:  00*125 

!mt«m 

Inch. 

!  000175 

.ounso 

ioOOSM 

iooozis 
.ooooso 

loooiso 

.000160 
:000S6« 

iMiaso 

Inch. 
0. 

/•Kk 

0. 

iDltUkwd. 
BluUo  limit 

TeuUe  ■traiKth. 

.OOMU 

.000050 

:mou3s 

Tnulta  MreDSth  per  aqiuire  inch  of  otIgliuJ  moUod  ...... 

BlAatio livkt pfiT  Hiura  Inch  oforifliul«iollon 

BloDgiUMi  pot  liMb  afUr  rapluni 

KloafMlon  p«r  taoh  imdar  (tnln  M  aUsUo  limit 

RedacUvnIadlaimmktpolntofniptBre 

BadwtkiB  iB  UMi  ftfMr  rnptura,  per  oeatoin  of  arlgliiAl  so 


H.  Ex.  16S 24 


fOBTABS. 

i,  va  s. 


Elutlc  brnEL 


.     93.000 

o.ins 

.O018M 


13-INCH  fi.  L.  RIFLED    M0BTAR8. 

Hoop  At. 


No.  3928. 
Marks,  "^,^-*' 
Diameter,  "'.664. 
Sectional  area,  .26  sgoare  inch. 
Oaaged  leDgtb,  i". 


ApplMlMdi. 

..«-.,.. 

SllCOSHlvfl 
Mt. 

Kanurko. 

TOUL 

'".X" 

^^^^i" 

p*rtooh.           ""■ 

Found,. 

290 

li 

12,  TW 

13:2*0 

13,  KM 

Uow 

it:^) 

iZ 

in.ouu 
au.«M. 
K.WII 
40,000 
45,000 

so.  000 
SI.  000 

as: 

Is 

osiooo 

M.UOO 
tUS,2«0 

In-*. 

0. 

.000125 
,000300 

:  001025 

'.0017T5 
.  001125 

■■s 

iwh. 

:  000126 

■.0003M 

;  000*25 
!0OO27S 

.000150 

.OOOOM 
.001025 

IfUh. 

t. 
a. 

Ziwk 
0. 

Initial  iMd. 
BlMUoUntt. 

TMuCtnnBgth. 

.000035 
.000050 

.00OU2S 

General  eummary, 

Tnuil*  itnggtta  p«r  Miakro  In 

Xlaatlo  liait  ptit  Hnai«  Inoh  o „ . 

Slaii|mblo&  pet  liMh  >fl«cniptD» loch..    I 


lUdactlDB  to  ■»>  kAot  luptore,  pel  oenCom  o(  orle^al  seotlcm . 21.' 

PoritloB  of  niptiue 3".25ftflin  ninl 

CbaneUr  Dttiniken  ntlkoe cmiaUri  dull  ipot  M  olToamrennsi 

BloDCatlonirfiDohiMtlaiu ".18,  ".If,  ".15*,  ".1 

H.  Ex.  165 2i 


12-INCH   B.  L    RIFLED    MOItTABS. 


Ho.  3029. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  iiicb. 

Ganged  leugtli,  4". 


ElDDK>tlou 

periucl,. 

per  iaeb. 

permanent                Samuk*. 

IH't.           1 

Pound*. 

1 
li 

12. 7» 

li 

liii 

15,7S0 
15.  MO 

id.wa 

MOOD 
30,IW« 

51.000 

ss.ooo 

53,000 

u.ooo 

57.000 
Bl^DOO 

as:  000 

]D£,50a 

IncK 
0. 

.ooeias 

!  000735 

.ooiaw 
:ooii75 

.00M50 

!oo}mo 

! 005900 
.007*00 

'.mm 
'.omii 
'.ms's 

!0UU92t 

Inth. 
0. 
0. 

0. 

lulli*!  ]«d. 

Elaotlo  limit  (nrproit  | 
ii»t«J. 

: 000260 

.oii6i:ri 

.MOOIIS 

1 

Ked 

f  urlgiudBeclloa.- 
lw  aUaln  ai'eUatic'  ilnlc! '. '. 


l".75rnaBnMk 

.1  doll  ailk;. 20  percent. 
".Il,".3i-,".1I,".U 


12-INCH  B.  L.   BIFLE  MOBTABS. 
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Marks,  "¥,^*' 

Diameter.  ".501. 

Beetiooal  area,  .25  square  inch. 

Ganged  length,  4". 


ApplMlMd.. 

Pennucnt 

Bciurki. 

ToUl. 

^*'iSSC 

Mt. 

S 

its 

FtutuU. 
1.UM 
t,OM 

iZ 

U,OM 

B 

gr 

iMk. 
.«MIN 

:Sffi 

.poowo 
'.toisto 

'.mm 

Ith. 

'.owm 

Inch. 

Inth. 

iDitltllO^. 

Elutlo  limit  below 
M,M«lb*.perH|.iDch. 

Tculls  ■trancUi. 

.OOOJM 

.MtBTS 

.mom 

.OOOBU 

.00W2S 



1 

Onural  fiHNiHary. 


Tanll*  •tmiftti  par  iqiun  Inoh  of  origiEial  MoUon  .. 

XlaaKBtitn  pac  Inch  kffer  nptnn 

lUdnMlomlDdUBUteTatpMDtormptDn 

SadHthn  la  ar^  altei  niptura,  pai  santam  of  orij^ 


f  bn>k«B  Bi 


..daU,ailk.v.  Uper« 


«-,  "ji,  ".w 


7V. 


-*  •. 


ri" 


872 


t 


I  ■...••" 


./  y. 


12-INCn   B.   L.   RIFLED   MOKTARS. 


Hoop  B^. 


No.  3924. 

Marks,  ^^  ^^  ^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4''. 


Applied  loftdi. 

Elongation 
per  inch. 

SuoceMive 

eloDfration 

per  inch. 

Permanent 
set 

SoooeMlTe 

permanent 

set. 

Remarkt. 

ToUl. 

Per  Mu&re 
inch. 

Poundt. 

250 

1,250 

2.600 

6,000 

7,500 

10.000 

11,250 

12.500 

12,  750 

13, 000 

13,250 

18,600 

13.750 

14,000 

14.250 
14,600 
14,750 
]^250 
1.".,  750 
16,250 
16.750 
17,250 
26,320 

Potmdt. 
1.000 
5,000 
10.000 
20,000 
30,000 
40,000 
45.000 
60,000 
51.000 
52,000 
53,000 
54.000 
55.000 
56,000 

67.000 
68.000 
59,000 
61,000 
63.000 
65, 000 
67,000 
69,000 
105, 280 

Inch, 

0. 

.000150 
.000400 
.000675 
.001000 
.001360 
.OOISW 
.001750 
.001800 
.  001825 
.001900 
.001950 
.  001975 
.002025 

.002150 
.002250 
.002350 
.002675 
.003450 
.004925 
.006700 
.008625 

Inch. 
0. 

.000160 
.000260 
.000275 
.000326 
.000350 
.000200 
.000200 
.000050 
. 000025 
. 000075 
. 000050 
.000025 
.000050 

.000125 
.000100 
.000100 
.000325 
. 000775 
.001475 
.001775 
.  001925 

Inch. 
0. 
0. 

Ineh, 
0. 

TnitialloMl 

Elastic  limit  (not  well 
defined). 

.000050 
.000050 

.000050 
0. 

•••••■«••••• 

•■■■  ..... 

••••""•""••• 

Teoaile  utrength. 

General  summarif. 

Tensile  streng^  per  sqaare  inoh  of  orieinal  section ponnds..  105,280 

Elaslic  limit  per  sonare  iucli  of  original  section  (not  well  defined) do...    56, 000 

Klougation  peiincn  after  rapture inch..    0.1650 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .002025 

Kednction  in  diameter  at  point  of  rupture do...        .084 

Keduction  in  area  after  ropture,  per  centam  of  original  section 27.0 

Position  of  rapture I"  from  neck 

Oliaraoter  of  broken  sorCftoe granular,  radiating  from  a  point  in  the  ciroamferenoe 

Elon/E^ationo/inchBeotionfl , ".12,  ".17,  M6, ''.21* 


I. 
f. 


i 


12-iHCH   B.   L.   RIFLED   H0BTAB8. 


No.  3926. 
Marks,  "¥%B. 
Diameter,  ''.664. 
Sectional  area,  .26  sqnare  inch. 
Ganged  length,  4". 


Applied  lMd>. 

•ssr 

Sacceulrc 

^„.,.. 

TolaL 

'--■T" 

"S^EilT 

l.»0 

1 

li 

Pm,nd,.  ' 

IS 

§i 

as 

SI,  000 
sikouo 

M.OI)0 

is 

1«I,M0 

!ooai25 

!00  375 
.0»  B7S 
.00  BIS 

ioosaw 

!0U376 

.oosm 

.woims 

.(MIB37B 

/MA. 

a. 

.IK«1» 
.0O111T5 

,ooiii« 

; 00022* 

!oooijtt 

.0017SJ 
.MI750 

0. 

7mA. 

iDlCUaioad. 
Elutla  limit 

TtoiUaitniDglfa. 

.OOOMS 
.OOOOTS 

.OMiins 
.ooouso 

BlaaUe  Umlt  per  saaan  Id 
E)aii|[>Uoi)  per  loeb  ftder 
KlnncUIini  per  taeb  nndsi 

K«daoldOD  tD dUoii^ter et  pumtvi  nipiurv uu-..        .  m 

Bednotion  In  ■naafUTinptiue.pareeDinni  of  orlgluil  wfltiou 33.5 

PoallkiD  oT  raptaro l".lSfRnil  aecli 

.r.1 .i._i .—  _ irMQlar;  dull  ellky  tpot 

".l<L".18.".Sa*'U» 


12-lnch  b.  l.  bifled  m0btab8. 
Gas  Check. 


1  area,  .25  eqaare  inch. 
leugtii,  3". 


Appll«ll«d^ 

pwlnob. 

~ 

SuocshIts 
penuaent 

BonwrkA 

ToML 

'•!X" 

""rC" 

I-oundi. 
ISO 

J.2M 

Xvm 

7.SM 
ROM 

IS.  000 

Rg 

18.000 
IB,Mft 
!>,«» 

153 

11,  MM 

12^  aim 

FmndM. 

i.euo 
^o^Kl 

7o:0(IU 
71000 

11 

78;  OW 

la 
.Is 

!  000200 
iooieoo 

'.Kim 

! 002833 

:0048»3 
,005800 

!ooo«iT 

;0OO333 

loooras 
.eooou 

.OOOOiB 

'.oooiuo 
.ooor*T 
.ooutua 

.001(67 
.001500 
.001000 

ImA. 

I: 

ImK 

InlUklloBd. 

Blotk  limit. 
T™.ile>lreiifflh. 

S; 

Bngth  par  aqnara  tnob  arDrljEinal  hcUod poon 

It  par  HDftre  Inch  of  OTlglnol  a&otloD .-d 

par  luah  after  rnpl  ore — In 


'e,par«aotnmotoTiK<iial  sectiou 


of  luah  tMUou. .. 


...gnututar ;  aiikv  apotueu  Uie  clraamrerrnoe 


12-IKCn  B.   L.   EIFLF.I)   MORTARS. 

l^IHCH  B.  L.  XOBTAR,  NO.  3. 

Teunnion  iloor. 

No.  3824. 


Marks,  ""rJ^'H 

Diameter,  ".664. 

Sectional  area,  M  eqnaie  ineb. 

Ganged  length,  4", 


Applied  loadi. 


XlonntloD 
p«r  uioh. 


.MOIH 

.«oa32& 

.DOMTS 
^  Ml  729 


'.wun 


.MMDTt 
ioMllS 


QffMnll  MMtBUU-ii. 


378 


12-INCH  B.   L.   RIFLED   MORTARS. 


Hoop  A4. 

No.  3926. 

MarlcB,  ^^^^^ 

Diameter,  '^.564. 

Sectional  area,  .25  sqaare  incb. 

Gauged  length,  4'^ 


Applied  loads. 

Elon  nation, 
per  inob. 

Sacoeeslve 

eloneation 

perlncb. 

Pormanent 
act. 

Saccesaive 

ToUL 

Per  sqnAre 
inch. 

permanent !             Bemarka. 
set. 

1 

Pound*, 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

12,760 

13,000 

18,250 

13,500 

13,750 

14,000 

14.25C 

14.500 

14,  750 

15.000 

15,600 

16,000 

16.500 

17,000 

17.500 

27,800 

Pounds. 
1.000 
5,000. 
10.000 
20.000 
80.000 
40,000 
45,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
66,000 
67,000 
68.000 
59.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
111,  200 

Inch. 
0. 

.000150 
.000:100 
.OOO60O 
.001000 
.001400 
.001525 
.001700 
.001750 
.001775 
.0018-25 
.001875 
.001925 
.001975 
.002025 
.002150 
.002275 
.  002525 
.003150 
.003950 
.005100 
.006450 
.007925 

Inch. 
0. 

.000150 

.oooi-^o 

.000350 
.  0003G0 
.000 100 
.000126 
.000175 
.  0001)50 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

w 

.  000025 
. 000050 
. 0000 JO 
.000050 

.  oooorn) 

.000050 
.000125 
. 000125 
.000250 
.000025 
.000800 
.001150 
.  001350 
.  001475 

Elastic  limit 

1 

1 

Tensile  strength. 

1          . 

.,,,,,,,..,,  ._._ .. 

1 

' 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  111,200 

Elastiollmit  per  sqnare  inch  of  original  section do  ..    67,n00 

Elongation  per  inon  after  mptare inoh..    0. 1275 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002025 

Reduction  In  diameter  at  point  of  rupture do...       .OSi 

Seduction  in  area  after  rupture,  per  centum  of  original  section S7.6 

Position  of  rupture I".  10  fW>m  neok 

Character  of  oroken  surfiuse granular,  silky  center 

Elongation  of  inch  aeetions ".  07, ".  M, ".  11^ ".  20* 


4 


la-INCH  B.  L.  BIFLED  HOSTABB. 
Hoop  At. 

No.  3867. 


kmeter,  ''.564. 

tional  area,  .26  aqnare  incb. 

iged  length,  4". 


priMh>*d»     1 

ssr 

SIS" 

Permunot 
■at. 

SnMtuim 

Buuiki. 

•L 

'-tX" 

ndt. 

mIooo 

U^OOD 

M.0O0 

U.O0O 

si,ooa 

HOW 

»:oo« 

M.0O0 

IS 

as: 

l§ 

.000050 

:ooow& 

iooiBU 

:001T75 
.001800 

!o«vo«i 

.0«ilu« 

ioo;8TS 

0. 
.000050 

.ouoosa 

.000350 

:oooiso 
loooois 

.000025 

: 000060 

!oaou50 

.0OOU76 
.  000050 
.000100 
.000150 

:0007M 

.'"*■ 

/»>. 

iDllUbwd. 

muUeHiDlt 
TaatDoitniicth. 

9.000 
1,3G0 

3,500 
1I,7S0 
U.MO 
1*,SM 

IS,  WO 

iti 

0. 
0. 

Gmn-al  ntatmarji. 


T<B>ll«  nttractta  per  tqiure  taiob  of  oHclDal  •aoUon  ... 

XliMfb  llmll  paruiun  Ineb  of  origliul  aeotlon 

"* "'m  par  inch  altn  rnptore 

*■  par  iDoh  Dnder  (tnUD  *(  •luUo  HmK.. 

n  Id  dlawwtar  at  point  of  rnptDT* 

BcdnaWmtn  ink  kfMr  raptan,  per  Eantom  oT  original  notion 

PoalUon  of  toptara v 

'    Chanclar  of  bmkan  nr&oo dlky,  (iit«r*paTwd  with  gnonUrn 


.  iog,Ma 
1  a.  ins 


..  f'.nfMniiMk 


12-INCH   B.   L.   RIFLED   MORTARS, 


381 


Hoop  B3 
No.  3927. 


Marks,  ^^,^^ 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  4". 


Applied  loads. 

Eloneation 
perinoh. 

SacceaaWe 

eloDjcatlon 

perinoh. 

Permanent 
set 

SacceaaiTe 

permanent 

aet. 

Bemarka. 

TotaL 

Per  square 
Inch. 

Poundt, 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

12.500 

12,750 

23,000 

13,250 

13,500 

13,750 

14,000 

14.600 

15,000 

16,500 

16,000 

IS.iSOO 

27.090 

Pound  i. 
1,000 
5,0U0 
10,000 
20.0U0 
30.000 
40,000 
45.000 
60,000 
51,000 
62,000 
63,000 
54,000 
65,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66.000 
108,360 

Inch. 
0. 

.000100 
.000276 
.000576 
.000975 
. 001275 
.001450 
.001700 
.001725 
. 001750 
.061825 
.001975 
.002125 
.002300 
.002850 
.  003875 
.005175 
.006525 
.008000 

Inch, 
0. 

.000100 
.000175 
.000300 
.000400 
.000300 
.000175 
.000250 
. 000025 
.000025 
.  000076 
. 000150 
.000150 
.000176 
.000550 
.001025 
.001300 
.000350 
. 001475 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUo  limit. 
Tenaile  atren^rth. 

■ 

0. 
0. 

General  summary, 

Tenaile  atrength  per  aqnaro  inoh  of  oriffinal  section poanda-.  108, 360 

Elaaticlimit  per  sauare  inch  of  original  section i do. ..    63,000 

Elongation  per  inca  after  mptore inch..    0.1500 

Elongation  per  inch  under  atrain  at  elaaticlimit : do...  .001825 

Bedaotion  in  diameter  at  point  of  rupture do...       .084 

Bednction  in  area  after  mptnre,  per  centum  of  original  section 27.6 

Position  of  mptore. r'.30  from  neck 

Character  of  broken  aarfisoe gran  alar,  silky  center 

J£longatioDofinch>«otkma 'M7,  ".22*,  Ml,  ".10 


13-lNCH   B.   L.  EIFLBD  MOBTAHS. 


IS-IVCH  B.  L  MORIAIt,  Ha  4. 
Hoop  A,. 
No.  3876. 


Diameter,  ".664. 

Sectional  area,  .25  aqnare  inch. 

Qaoged  length,  4". 


*  General  mmmarjf. 

Tauila  ttrangth  p«r*qii>n  Inoh  of  orlginftl  >»ctlan poiindi..  vn,m 

KI»«lioUiiilt|«irsnii»nilnchof  orlgln»r»B0tloD do...    MI.IK"> 

XloDKBllaii  per  <ncii  ofMrruptiire  Inota..    0.1fW 

Ebngalloupcritichiiniier  ttnia  rkteUaCio  Umit do...  .UISIS 

lUdafltlon  in  dLuDeUr  At  point  of  rnptare ..._..._ ,,do..,        .094 

Ksdootlon  la  arsMnw  niptDTt,  peroentam  aroriEliiKl  tteOau IT.t 

PcMlUon  of  rapture .1".MI  nnm  oaok 

ChuKter  or  broken  BDrb« CTMimUT,  diilliilkT  oaolei' 

•■[nih»W!tion» ".OK,  ".la^  ".»-,  ",U 


12-ikcu  b.  l.  rifled  mobtabb. 

Hoop  A«. 

No.  3879. 
Marks, '^^.''rf^ 
Diameter,  ".-564. 
iSectioDal  area,  .25  sqaare  ineb. 
Gauged  leiigtb,  4". 


Applied  lon-U.       | 

^ 

•WE" 

wu 

Mt. 

Bmnuki. 

TotaL 

'"a-j  - 

Ti 

5.000 
7,000 
10.000 

i3:i» 

13.000 

i3,;hi 

M.O00 

iti 

IS.  001 

lis 

"3  « 

i7,ooo 
mIow 

80,000 

IS 

u.ooo 

15 
gs 
ss 

re.  000 
Sooo 

70,01>0 

OOOISB 

wim 
001000 

OOiOfio 
003250 

00i2M 
0087M 

.OOOKS 

ioOOSM 
:000175 

!do«ow 
.000050 

.00002S 
.OOOOM 

;  000073 
.OOOOTS 

iooozoo 
.oooam 

looiBU 

.001725 

.oouoo 

0.^"*- 

Intk. 

luitUlload. 

KlMtiO  ilDlt. 

:00007S 

.««> 

TMullxtrongtb. 

TesaileMrauEth  pariqiun  inchororlKiiiil  KctloD  .. 

■"'—"-"—'•  ~Br  uum  lacb  of  ortalnal  aeelion 

'Iddd  ftfter  mptan  .,-...- 

'    '       -  '    Rt  eUatlc  limit 


Blrogatlim  p«r  In 


IMuctliHi  tn  diunetar  M  poluC  at  mptiiF 


rf  origtnkl  »ctlaa. ., 


13-inch  b.  h.  ripled  mortars. 

Hoop  B,. 

No.  3877. 
Marks,  "J.g-B* 
Diameter  ",564. 
Sectional  area,  .25  square  inoh. 
Ganged  length,  i". 


AppU^lotd..       |_ 

•isfic 

PonnuwDt 

Rcmukh 

ToUL 

■XT  " 

XT 

FMfKb. 
ISO 

i 

!!;S 

IB.  000 

1 

i 

as 

Ftnmdt. 
i.oro      0, 

B.OOO 

'iS 
iZ 

40,  oca 

SlIoOD 

nooo 
ts,ooo 

WOOD 

ulDoa 

SE 

«.0«D 
BS,000 

as:  ■ 
sa 

ja.000 

ItHA. 

OOOJSO 
iOOST! 

oootoo 

001*110 
001000 

ooioio 

OOIOTS 
0017B 

Miew 

00103S 

002MO 

003600 

uOtOOD 

Iftck. 

'.town 

loooBw 

.000329 
.000  ITS 

!oooois 

.OOOOBO 

:«ooou 

.ooooso 

•:Z 

.oooou 

.ODOOTS 

.ooom 

'.ttMlX 
.001000 

:00103U 
.0OI«7S 
.OOITW 

•. 

intft. 

0. 

iDiUillovL 

Elmitle  limit. 

Tei»lle.tniistli. 

.OOOOU 

.000050 

.OOMM 

Gmurat  »»mnarg. 

T^uUtwtnaMUtVtfqatiribiBhaloriKliiilteeaim ponnda..  10t,7W 

XlMlialtapltpetMiujelnolioIorlgiDilKWtloii da...    01,000 

BloHiatlim  per  iDcb  tittr  captare inch..      .1910 

*~  "illintt <lo...  .002000 

m  at  oiigiatl  toetioa 


p«r  Inch  ander  « train 


2"(t«mB«ik 

...gnualiir;  lUk;  oentra 
".08,".lt,".a7-,",8T 


B.  Ex.  165 ^25 


1 
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12-lNCH   B.   L.   BIFLED   MOBTARS. 


Tbunnion  Hoop. 

No.  3875. 
Marks,  "MRjTH 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  incli. 

Gauged  leDgth,  4". 


Applied  loads. 

Elonsalion 
per  Inch. 

Saecwsive 

Pennanent 
eet. 

Saoceaaire 

permanent 

aek 

Bemarka. 

Total. 

Per  aqaare 
incD. 

eloDffation 
perlnob. 

Poundt, 

250 

1,250 

2,500 

5.000 

7,600 

10,000 

11,250 

12,000 

12,500 

12,750 

13.000 

13.250 

18.500 

13,750 

14000 

14,250 

14,600 

14,760 
15,000 
15,250 
15,600 
16,000 
16,500 
17,000 
17,500 
18.000 
2»,&80 

Pounds. 
1,000 
6.000 
10,000 
20.000 
80,000 
40,000 
45.000 
48.000 
60,000 
61,000 
53.000 
53,000 
64,000 
55^000 
66,000 
67,000 
58,000 

59,000 
60.000 
61. 000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
106^320 

Inch. 

a 

.000076 
.000225 
.000576 
.000976 
.001225 
.001850 
.001475 
.001575 
.001600 
.001625 
.001675 
.001700 
.001726 
.001800 
.001825 
.001875 

.001976 
.002050 
.002150 
.002375 
.003400 
.005300 
.  006K?5 
.008^25 
.  010700 

Inch. 
0. 

.000076 
.000150 
.000360 
.00C40O 
.000250 
.000126 
.000125 
.000100 
.000025 
.000025 
.000050 
.000025 
.000025 
.000075 
.000025 
.000050 

.000100 
.000075 
.000100 
.000225 
.001025 
.001900 
.001526 
.002000 
.001875 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastlo  limit  not  weU 
deflAed. 

Tensile  strongtiL. 

t 

...'.v. L-- _*' 

0. 
0. 

General  eummary. 

Tensile  streofi^h  per  sqaaie  inch  of  original  section pomda..  lOfl^MO 

Elasticlimit  per  sqnare  inch  of  original  section,  not  well  defined do...    66^000 

Elongation  perinoh  aftermptnre inch..    0.1596 

Elongation  per  inch  under  atrain  at  elastio limit do...  .001876 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Beductionio  area  after  rupture,  per  centum  of  original  section 68.5 

Position  of  rupture t".20  from  neck 

Character  of  broken  surface granular;  ailky  oenter. 

Elongation  of  inch  sections ".08, 'M5^  "  27*,  ".U 


i2-1hch  b.  l.  rifled  mobtaes. 

Gab  Check. 

No.  3880. 


19  H  R.  o  a 

Uiameter,  ".664. 

Sectional  area,  .25  sqoare  inch. 

Ganged  lengtb,  3". 


ApplM  U-d..       1^ 

periDoli. 
iHch. 

ioooaos 
.000700 
.oooait 

loOOOOT 
.0000:13 

.000033 
.0O0OB7 

Itooioo 

si 

.Doonw 

.OOOIM 

.000233 
.000333 

iwiMFI 

wt. 

itaowta. 

ToUL 

^i^T" 

perTncb. 

KL 

i 

IS 

IS 

as: 

n.TM 

1:1 

»75i 
11,  OM 
11.  SM 

iZ 

foundt. 

1,MM 
KOH 

10.  (K» 

so.ow 

M,00» 

wlooo 
10,001) 
11^000 

SS 

T4,0M 

TS,onO 

SIS 

80.000 

iE 

i»8,i» 

loooan 

'.ooiooi 
.oossoo 

ioowioo 
.ooisu 

;S 

.0O3MT 
.OOMM 

iooiisoo 
!oot4oo 

.OOSIOO 

Inth. 

/«*. 

.000001 

.000133 

.'oooo«< 

Tcpaileatntictb. 

rafthpcr  Miiuni  Inah  of  arloliul  Hctlan 

It  per  HaBre  iDob  ot  otii^ial  hsUod.  not  w«tl  deflasd... 
par  iHb  tfler  rn  pMre 


...gTMialM;  duU  apol  it  tbe  rl 


T«D«i1*  ptreucth. 


l".SO  tTom  neok 

1  flpot  At  tbt  olnuinfBreoiM 
".0«,".1B',''.OT 


12-lNCH   B.   L.   EU'LED  MORTARS. 

l^IHCH  B.  L.  KOBTAS,  HO.  6. 

Hoop  A^. 

No.  3899. 


389 


ueter,  ".561. 

ional  area,  .35  square  inch. 

ged  lengtli,  i". 


pttodiMdi.   !___ 

jsr 

•SKT 

„~...., 

P"™™*"' 

BmmtU. 

'"-x"!  - 

^ 

Pou 

1 
S 

i 
i 
s 

000 
OM 
MO 

wn 

000 

ooo 

000 
0«» 

oooiso 
ooiftfs 

001700 
001726 

o«ms 

OCL-iOO 
0042.^ 

oosoas 
oiosoo 

.'OOOIM 

ioooaoo 
.ooo:i26 

!oo(W» 

,O0O02S 

.oooou 
-ooows 

ioouijs 
!oooi?' 

.0Ot.''>7S 
'.OOIBJS 

Intk. 

0. 

0. 

TalUidload. 

EluticUmlL 
TeDdle  stnsicth. 

0. 

14,  ON 

U,£M 

si 
Si 

Ml 

w 

1 

StHtIg  limit  pat  uaiTB  iDoh  of  ort 
KlonKUlan  per  Inch  after  tuptnn 

Reduction  in  cttkmeMir  >t  t>oial  of  n 


.   U.0OO 

.      .ISM 


ougatlou  of  iiieb  uotloiu 


1 


^:)^1:  S90 


12-IKCH   B.   L.   RIFLED   MOBTABS. 


.j^'^-i 


•*■  «. 


>-5.    \ 


r 


? . 


*  •.^-/ 


Hoop  A. 

Kg.  3975. 

Marks,  ^^  ^^^ 

Diameter,  ''.664. 

SectioDal  area,  .25  square  inch. 

Gaaged  leDgtb,  4'^ 


Applied  loads. 

Elongation 
perlucb. 

Saooewive 

elongation 

perlnoh. 

Permanent 
aet 

SacoeseWe 

permanent 

aet 

Eemarka. 

Total. 

Per  square 
incb. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

11,250 

12,500 

12.750 

13,000 

13,250 

18,500 

13,750 

14,000 

14,250 

14,500 

14^750 

16,000 

16,500 

16,000 

16,600 

17,000 

17.600 

25*290 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
62,000 
53.000 
64,000 
65,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
101, 160 

Inch. 
0. 

.000125 
.000175 
.000430 
.  000775 
.001075 
.001275 
.001500 
.001550 
.001575 
.001600 
.001650 
.001700 
.  001775 
.001800 
.001000 
.002000 
.002175 
.OO;075 
.005000 
.007375 
.009200 
.011376 

Inch. 
0. 

.000125 
.000050 
.000275 
.000325 
.000300 
.000200 
.000225 
.000050 
.000025 
.000025 
.000050 
.000050 
.000076 
.000025 
.000100 
.000100 
.000175 
.001200 
.001625 
.002375 
.001825 
.002175 

0. 
-.000050 

Inch, 
0. 
-.000056 

Initial  load. 

BlasUc  limit 
Tensile  atrengtb. 

-.  000075 
-.000075 

-.000025 
0. 

General  summary. 

Tensile  strength  per  aqaare  inch  of  original  section pounds..  101,li6 

Blastic  limit  per  sqnare  inch  of  original  section do...    67,000 

Elongation  per  inch  after  mptare tnoh..    0. 16SI5 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Seduction  in  diameter  at  point  of  rupture * do...       .134 

Reductiun  in  area  after  rupture,  per  centnm  of  original  section 41.9 

Position  of  rupture 1''.50  from  neck 

Character  of  broken  sorfiMe silky,  in  part  interspersed  with  granalar  metal 

SlongaUon  of  inch  sections ".14,  ".da*/Ufl^  ".09 


13-ih'cu  b.  l.  bifled  mobtahs. 
Hoop  Bj. 
2To.  3922. 


iameter,  ".664. 

Mitiona)  area,  .20  sqnare  iDcb. 

uiged  length,  4". 


Applied  lokd.. 

■;-;«■  5; 

»?es? 

Permueiit 

„...,u. 

oU. 

'"O!" 

MHIK 

FaumU. 
l.OW 

li 
ai 

S2.N0 
53.000 
UIOM 

gr 
11 

InA. 
0.                   1 

iwiiwo 
.v)i3n 

'.vn-iw 
.oenao 

.(W17T5 

'.ansa 

.OOWTS 

.oi»ois 

.OOKIS 
'.00*316 

XmL 

E: 

00<B7S 
OMOJO 
OOtNfflS 

oomzg 

OOOOM 

ooooso 

SWIM 

OOdlMI 

0D11S« 

WITOO 

oatosa 

lliOO 

.ixioeu 

0«iteral  lUMinarji. 


^buDdertlnln    _ 

, »ter  At  point  of  mptari] 

(ioB  Id  aroK  kftcr  rnptara,  per  Mntu 

ctar  of  Aiiko 


limit 

n  of  ori  j^'ni]  Mc'tioa'. '.' 


".1J,".31',''.U,  ".1» 


l2-lNCn   B.   L.   BIFLED    MORTARS. 

12-INCH  B.  L.  XORTAR,  HO.  & 

Hoop  A4. 

No.  3974. 
HarkB,  "»^^** 
Diameter,  ".564. 
iectionul  area,  .25  square  inch, 
j^aaged  leogth,  4", 


Applied  lc»d.. 

8u 

St- 

PonniuiBBt 

„,™.„. 

Remark*. 

To.d. 

*''5^"" 

^°?c^«^ 

Pound.. 
SM 
1.2M 

1B.0M 

iS 
ss 

iS 
11 

11.60* 

ieCooo 
ie,Gia 

PotmiU. 

Is 

silooo 

K 
SJffi 

sjImo 

i 

leSow 

JwdL 

;«»I76 

!««UbOU 

.OUIIM 
:  001860 
!  012375 

000029 
OOblSO 
000300 
000325 
0003G0 
000125 

000050 

000050 
000050 

aoii«7& 
oucMS 

oouss 

0OW25 

Iw*. 

/ne*. 

iDltUllmd. 

EUstic  limit 
T^Dille  BlreDKlh. 

.oooois 

.000050 

.000025 

Qeneral  Mimmary. 

TeDiOe  >trenxt'>  p«t  aqnan  Inch  of  oriclDRl  lectlon ponnclg..  102,  IMO 

BluilgllmlCpBriqnanlncbaforiKiiurseottoD da...    GS.OOO 

EloD)iiitlcni  per  Inch  aTMitnptii™ iBch..      .1775 

Klonwwlon  per  tncb  nndec  itralD  rt  elMtio  limit do...  .002100 

Kednathm  in  dlameMr  M  polni  ofmpUire do...        .141 

BednottOD  In  una  aftn  Tnpton^  per  oentom  of  orlgliul  woCiaD M.t 

FoeiHon  of  rapture .,._ ..l'^20froia  n^ck 

"■ tf  lin«en  >arfl>» .•ULy 

orinobMcUou "M,  "-11,  ".21,  ".2t* 


394 


12-INCH   B.   L.   RIFLED  M0RTAB8. 


Hoop  B4. 

Ko.  3916. 

Marks,  ^^^,^^ 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 

Qaaged  lengtb,  4'^ 


Applied  loadg. 

EloDffation 
permch. 

Snoceseire 

Permanent 

•et 

SacoeMlve 

Remarks. 

ToUl 

Per  square 
incQ. 

eloDgatioii 
per  inch. 

permanent 
■et 

Poundt. 
250 
1,260 
2,500 
6,000 
7,500 
10,000 
11.250 
12.500 
12,750 
13,000 
13, 250 
13,500 
13, 750 
14.000 
14.250 
14, 500 
14,750 
15,000 
15.250 
15,500 
15.750 
16.250 
16,750 
17,250 
17,750 
18,260 
26,070 

PimiuU. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
61,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
65.000 
67,000 
69,000 
71.000 
73,000 
104,280 

IndL 
0. 

.000175 
.000450 
.000760 
.001175 
.001526 
.001700 
.001800 
.001850 
.001900 
.001950 
.001975 
.002025 
.002050 
.002100 
.002150 
.  002225 
.002300 
.  002450 
.003000 
.003435 
.005500 
. 007875 
.009750 
.011500 
.013760 

Inch, 
0. 

.000175 
.000275 
.000300 
.000425 
.000350 
.000176 
.000100 
.000050 
.OOOUdO 
.000050 
.000025 
.000050 
.000025 
.000060 
.000050 
.000075 
.000075 
.000150 
.000560 
.000425 
.002076 
. 002376 
.001875 
.001750 
.002250 

iKCh. 

0. 
0. 

Inch, 

0. 

Initial  kMid. 

Elastie  limit 
Tensile  sfcrengtli. 

^^^t1 

.000050 
.000050 

.000050 
0. 

■    ■»M^«    •««A>a 

•«••••    ••■■•• 

General  iummary. 

Tensile  strenirth  per  sqnare  inch  of  original  section pounds. .  104,280 

£1astic  limit  per  souaro  inch  of  original  section do...    00,000 

£lon|;ation per  Inch  after  rupture • inch..       .180 

Elongation  per  inch  under  slraio  at  elastic  limit do...  ,001800 

Reduction  in  diameter  at  point  of  nipturo do...       .124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 19.2 

Position  of  rupture 2"fh>mneok 

Character  of  broken  surface silky;  interspersed  with  grannlar  metal 

RlongaUonofinoh  secUons ^ MO,  ^17,  ".8S*, 'MO 


13-INCH   B.   L.   BIPLED   UOBTABS. 
Q-AS  Oheok. 


So.  3811. 

Diameter,  ".561. 

Sectional  area,  ^'sqaare  inch. 

Gauged  leDgth,  3". 


AppIMlotd.. 

8u<we«»lTe 
per  inch. 

Permmnent 

SaoceHiTe 

Ronu-k^ 

ToUL 

'■"la" 

pcrlsob. 

P»u«4t. 

\^ 

15. «» 

!!:S 

as 

11, 710 

SIS 

1 

TfoOO 
71. 0» 

77,000 

as 

!iS 

ss 

fwiA. 

.ooMwr 
.oooiin 
.coewo 
.Mitn 

.001800 

:00IM7 
.002800 

:ooi««7 

.005000 

Ik*. 

.' 000067 
.OODIOS 
.000033 

!00033^ 
.0MIU7 

..aooir4 
!  000033 

.000007 

.000133 

.000133 
.0011334 

.000700 

!  001133 
.001200 

Ineh. 
D. 

ItuA. 
0. 

InltWIod. 

Elude  UDUt  not 
TenalleitreDcth. 

mil 

0. 





Tenille  itraoith  per  oquin  Inch  of  or 
KIkMId  litDtt  per  »iiaTe  Inch  of  aiifiii 
Blon|[fttloD  perlnoh  bfl«r  rupture.... 
BknmtlvB  p«r  Inoh  andet  atrdu  M  el 
Bedoction  In  dUmetw  nt  potnt  of  rnpt 
Kfldnctlon  In  nre*  nAet  mptore,  pw  a 

pMllloD  oTniptDn 

nhuHitrr  of  broken  Burfkcs 

IB  otiiuli  Hctiou* 


.tweUdefln»d do. 


DrEginal  moUod 

gnmuUi-,  dull  spot  at 


mlddb^  or  „U 
.".09,  ".»•,". 


,». 

Hilcff  hrIvb  : 

pi'i'iiij  RL-iil ;              lloninrka. 

0. 

il)it{:,]lu>d. 



OJ 

.IMIMJ 

ElHl  i  c  li  n>  1 1 1."].!  V  70.  OM 

l-Btnlle  .tivnjili. 

..pound!..  ia,UII 


..  gr«Du1ar,  Bllky  csnlei 

■'.i»,<u,':v 


13 -INCH   B.  L.  RIFLED   MORTARS. 
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12-INCH  B.  L.  MORTAB;  ISO.  7. 

Hoop  Ae* 

No.  4040. 

Marks,  i'^,^^« 

Diameter,  ".5M. 

Seotioual  area,  .25  sqaare  inch. 

Ga'jged  length,  4/\ 


Applied  loftds. 

Elonntton 
per  inch. 

Saccenelve 

eloDffation 

per  Inch. 

Permanent 
set. 

SnoceselTe 

permanent 

set. 

Remarks. 

Total. 

Persaoare 
incD. 

Pound*. 
250 
1,250 
2,500 
6,000 
7,600 
10,000 
11,260 
12,600 
12,750 
18,000 
18,250 
18,500 
18,760 
14,000 
14,250 
14,600 
14,760 
15,000 
16,250 
15.600 
15,750 
16,250 
10,750 
17,250 
17,750 
18,250 
27,290 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
59,000 
60,000 
61.000 
62,000 
63.t)00 
66.000 
67,000 
60,000 
71,000 
73,0  0 
109, 160 

Int^. 
0. 

.000125 
.000325 
.000700 
. 001025 
.001400 
.001550 
.001725 
.001775 
.001800 
.001825 
.001900 
.001950 
.  002000 
.002025 
.002100 
.002176 
.002250 
.002375 
.  002526 
.002725 
.003750 
.005025 
.007250 
.  009250 
.011000 

Inch. 
0. 

.000125 
.000200 
.  000375 
.000326 
.  000375 
.  000150 
.000175 
. 000050 
.000025 
.000025 
.000075 
.000050 
.  000050 
.000025 
.000075 
.000075 
. OOU075 
. 000125 
. 000150 
.  000200 
.001025 
.001875 
. 001625 
.002000 
.001750 

Inch. 
0. 
0. 

Inch, 
0. 

Inltialload. 

0. 

0. 

Elofitic  limit. 

•  •■•••  •«•«• 

1 

Tensile  strength. 

General  summary. 

Specific  gravity 7.8425 

Hardness 22.77 

Tensile  strength  per  square  inch  of  original  section pounds. .  109, 160 

JSIastic  limit  per  saiiare  inch  of  original  section do...    60,000 

Klongatlon  perinea  after  rnpture Inch..      .  If 00 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002250 

Redaction  in  diameter  at  point  of  mptore do...       .094 

Bediiotion  in  area  after  ruptnre,  per  centum  of  original  section 30.6 

Position  ot  rupture 1".50  from  neck 

Character  of  hroken  surfkoe • granular,  silky  oenter 

Elongation  of  inoh  Mottona ".09,  M4,  ".'28\  M8 


LED   MORTARS, 
ill 


fucA. 

Inch. 
0. 

OOOMT 

.iiisn  : 

12-IN'CH   B.  L.  RIFLED   HOKTARS. 
12-INCH  B.  L.  HORTAR,  HO.  7. 

Hoop  A«. 
No.  4010. 
Marks,  "^,'fe*' 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  teogth,  4". 


Applied  loidt. 

■"  »t."" 

"zr" 

BMaukiL 

Tot»L 

'•!.T" 

"ii^nsr 

•se 

Pimndt. 
l,»o 

w 
Its 

iis 
as 

11, 2M 

itSS 

1!>,000 

ss 

Fimndi. 

IE 

15 

11 

/ncft. 

."oooris 

:ooioM 

',00172* 

iooiTJS 
ioo-iFOo 

.' 002178 

'.  ooripe 
ioosMS 

;o«»2w 

IneA. 

°'ooom 

.OOOMO 

iooosit 

iooons 

iooonas 
.00002S 

,000075 

iooooso 

ioOOOTS 
.'U0012I» 

.oooiso 

.000200 

■.001875 

!002000 
.001750 

n'. 

Inek. 

0. 

iDltMloftd. 

ElultcllmlL 

«. 

0. 

e 

T 

000 
«oo 

000 

oot 
000 

000 

T«sll.  .l™glh. 

i 

SmcISo  gravity... 


Spacll 
I&irdi 


lestrcn^  p«r  •qiinre  incli  or  oriEinnl  s^ntion poamls..  100. 100 

£lutic  limit  per  Miiare  tnchor  oriKtoal  iKetloD iln...  60,000 

EloDntlon  periaEli  sRer  rapture loch..  .  IfOO 

BlrxiMioii  per  iDDhanderitiBlDat  elastic  limit do...  .WaiM 

Bednolion  In diaoieter  at  poiat of  rupture do...  .OSt 

B^dnotloD  to  are*  after  ruptore,  per  oantiim  of  orlcinat  ■■rtinii .■».  ■ 

Poeltton  ot  rapture .. 


Chanctcr  of  broken  •arhoe.  ■ . 


l".Gi>  from  neck 

nDDlBT.  ailkv  oentFr 
.".m,  ".U,  ".2SV  ".IB 


12-INCH   B.  -L.    BIFLED    HOliTARS. 
IB-nrCH  B.  h.  KOKTAR,  HO.  8. 
Hoop  B|. 
No.  41.15. 


Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inofa. 

Ganged  leogtli,  4". 


AppIMloMI.. 

•ser 

Pera.Mwnt 

pe(«^«.t 

Ron>«k*. 

Total 

•-cs:" 

peTiDoh. 

i 

Its 

SS! 

U,ow 

as 

ss 
as 

ta,oiM 

as! 

■5!;3! 

OWISO 

ooot7S 
00 ISIS 

OOIMO 

0OM2S 
OOSSTS 
OMBM 

iHMmM) 

IncA. 

iwxmjs 

i«0«30D 

.oooaM 
■.ooeijs 

'.tKOiOO 

.000700 

.ODOtSO 

.ooms 

.001050 

Inch. 
0. 

IniUillo^ 
Elutio  limit. 

Tensile  itrmgOi. 

I'oOOOK 

.oooois 

TtntflaMnBcUi  per  iqiiaTe  tadi  of  oiiclB*!  moUdd  ponuds..  107,  M 

w — "- "-nHper»qn»r«i«oh  oferigln»r»«itf—  ■■-        «■  ~>~ 

a  per  iDob  »fi«r  — '~^" 


Foilllon  of  nptnrt     

Obftnioter  of  broken  anrlkoe. 
BtapitltB  «f  iDoli  (mUom.  . 


onder  stnlD  M  elMtlo  limit 

.,WwM  potmiol  mptore 

fttler  mplan,  par  oentom  of  iirlgiiuU  iMtlon . . 


oblTTfi 


..  grunlu,  mUUtac  fh 


''.10,",H.".J8-,".U 
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12-INCn  B.    L.    RIFLED   MORTARS, 


Hoop  B». 

No.  4147. 

Marks,  "^,%^ 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Gaaged  leugth,  4'^ 


AppUctd  loads. 

Elongation 
per  inch. 

SaocesfiiTe 

elongation 

periDch. 

Permanent 
act. 

Snocesalve 

permanent 

aeU 

Remarks. 

Total. 

Per  aqoare 
incn. 

Poundt, 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,250 

12,500 

12.750 

13,000 

13,260 

13,500 

13,750 

14,000 

14,250 

14,500 

15,000 

15,500 

16.000 

16,500 

17,000 

27,480 

Poundt, 
1,000 
5.000 
10,  000 
20.000 
30.U00 
40,000 
45.000 
50,000 
51,000 
52,010 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
62,010 
64.000 
66,000 
68,000 
109, 920 

Inch, 
0. 

.000100 
.000225 
.00U550 
.000900 
. 001275 
.00)425 
.001625 
.001650 
.001675 
.  001725 
.001775 
.001800 
.001900 
. 002000 
.  002300 
.002825 

.oo:ui5 
.  o('-;')oo 

.OOtiTSO 
. 008125 

Inch, 
0. 
.600100 

.000125 
.  0OO325 
.000  {50 
. 000375 
.000150 
.000200 
.000025 
.  0OtM)25 
.000050 
. 0O0U5O 
.000025 
.000100 
.000100 
. 000300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

-.000025 
0. 

-.000025 
.000025 

RlSBtLc  limit. 

Tensile  strcn<:(1). 

.000525 

...... ...... 

•   -           • 

.000600 
.  001575 
.001750 
.001375 

.'.'.'..'. 1 

1     

1 

......  ......  1 

1 

General  summary. 

Tensile  strenf^th  per  square  inch  of  original  section pounds..  109,920 

Elastic  limit  i>er  square  inch  of  original  section do...    65,000 

Elongation  per  inch  after  rupture inch..      .1400 

Elongntion  per  inch  under  strain  at  elastio  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...       .084 

Reduction  in  area  after  rupture,  per  centum  of  original  section 87. 0 

Position  of  rupture 1".40  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".15,  ".21,*  ".12;  ".U 


13-INCH    B.  L.  BIFLED   UORTAB 

No.  4U8. 
Marks,  ""^B- 
Diameter,  ".SG4, 
Sectional  area,  .25  square  iDcfa. 
Oaaged  leugtb,  4". 


Applied  iMdi. 

per luoh. 

PwnineDt 

•eU 

BemurkL 

ToUi 

'-J" 

"^rsS" 

FowfuU. 

i 

<o;*oa 
a.  MO 

S.Z 

lOftlBO 

0. 

loooaoo 

:«0l!75 

!muom 
.orera 

.WKMSO 
.CW57W 

.OWliO 

fnc*. 

iDltU  llMd. 

ElMllo  limit 

.MWIM 

:»wi!s 

.•01076 

Titiitle  Rtmigtb  p«r  •qnw*  loch  of  dHi 


Blutlo  limit  fMUDknliiali  of  oricinkTiectlan do...    it,IM 

BlonfntioB p«  Inch  ktMrruptara Irch..      .ISIS 

EtODjialloa  p«r  bicb  nndar  atnln  M  tluUn  limit  — do...  .MIWD 


ChUaetsr  of  broktE  sur. .. .  _ 

BICDiptlod  or  Inch  Motlona 

H.ES.16S 26 


..gnnalari  illky  DBD(«r 
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12-INCn   B.    L.    BIFLED   MORTARS. 


Hoop  Bj. 
No.  4147. 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4^'. 


AppUed  loads. 

Elongation 
per  inch. 

SoooessWe 

elooeatlon 

perlnch. 

Permasont 
set. 

Snocessivo 

Aeiuarks. 

Total. 

Per  sqaare 
incli. 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
52,010 
53,000 
54,UO0 
55,000 
56,000 
57,000 
58,000 
60.000 
62. 010 
64.000 
66.000 
68.000 
109,920 

permaDent 
set 

Pound*. 

250 

1.250 

2,500 

5,000 

7,600 

10,000 

11,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,  750 
14.000 

14,  250 
14,500 
15,000 
15,500 
16.000 
16.500 
17,000 
27,480 

Ineh. 
0. 

.000100 
.000225 
.000550 
.000900 
.  001275 
.00)425 
.001625 
.001650 
.001675 
.001725 
.001775 
.001800 
.001900 
. 002000 
. 002300 
.002825 
.001425 
.  OC^'HW 
.00t)750 
.008125 

InoK. 
0. 
.000100 

.000125 
.  000325 
.000  {50 

.  ooo:r75 

.000150 
.  000200 
.000025 
.  0O(K)25 
.000050 
.000050 
.000025 
.000100 
.000100 
.000300 
.000525 
.000600 
.001575 
.001750 
. 001375 

Jntk, 
0. 
0. 

Inch. 
0. 

Initial  load. 

-.000025 
0. 

-.000025 
.000025 

Kl9stic  llniiL 

•  •.*••  ••••  .. 

............ 

1 

Tensile  atron'*(b. 

1 

* 

Genial  summary. 

Teosile  strength  per  square  inch  of  original  section pounds. .  109, 920 

Slastic  limit  per  square  inch  of  original  section do...    55,000 

Elonf^ation  perinch  after  rupture inch..      .1400 

EloiiKfition  per  inch  under  strain  at  elastic  limit do...  .001800 

Reductionindiameteratpoint  of  rupture do...       .084 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27. 0 

Position  of  rupture V'M  from  neck 

Character  of  broken  surftoe grannlnr;  silky  center 

Elongation  of  inch  sections ".15,  ".21,*  "-1^ 'Mi 


12-INCH   B.  L.  RIFLED   MORTARS. 
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No.  4148. 

Marks,  ^2^.^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  4''. 


V  > 


Applied  loads. 

Elongation 
per  incli. 

Saccessive 

elonsation 

per  iuch. 

Permanent 
set. 

Sooceasire 

permanent 

aet. 

Bemarka. 

ToUl. 

PwMtuire 
inco. 

Ponndi, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12.500 

12,750 

13,000 

13,250 

18,500 

13,750 

14,000 

14,250 

14,750 

15,256 

15,750 

16,250 

16.750 

27,200 

Pwtndi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
AOOO 
50.000 
51.000 
52,000 
53.000 
54,000 
55.000 
56.000 
57.000 
50,000 
61,000 
63.000 
65,000 
67.000 
109,160 

Inch, 
0. 

.000150 
.000300 
.000575 
.000960 
.001275 
.001450 
.001650 
.001676 
.0017G0 
.001750 
.001800 
.001900 
.002000 
.002125 
. 002450 
.003125 
.004200 
.005750 
.007500 

Inoh, 
0. 

.000150 
.000150 
.000275 
.000375 
.000325 
.000175 
.000200 
.000025 
.000025 
.000050 
.000050 
.000100 
.000100 
.000125 
.000326 
.000675 
.601075 
.001550 
.001750 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

0. 
0. 

■K 


1'.-+s 


.\K.' 


■''->A 


-"V 


■y^i 


General  eummary. 


Tetosile  atrengtb  per  aqaare  inch  of  original  seoUon 

Elastic  limit  per  saaare  inch  of  oriclnaTsection 

Elongation  per  incn  after  raptn  re 

Etongation  per  inch  under  strain  at  elastic  limit 

Rednctlon  in  diameter  at  point  of  ruptnre 

Redaction  in  area  after  rupture,  per  centum  of  original  section. 

Position  of  rupta£|t..^ 

Chtoaoter  of  broken  surface 

Elongation  of  inch  sections 

H.  Ex.  165— 


pounds..  109,100 

do...  54.000 

....inch..   .1325 
do...  .001800 


.do... 


.084 

27.6 

2'M5from  neck 

.grannlar;  silky  center 
...".00,  ".20*,  ".15,  ".09 


26 


i 


—    T  ' 


■1-. 


■  »■  'i 

•A 


:i 


402 


12-INCH   B.   L.   BIFLED   MORTARS. 


No.  4149. 


Marks,  »^&* 

Diameter^  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inoh. 

Sneceaslre 

elongntion 

per  incli. 

Permanent 

Saccoseive 

penuttDent 

set. 

Bemarks. 

Total. 

Per  aqnare 
incn. 

Poundi, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.250 

12,500 

12,750 

18. 000 

13,250 

18,500 

18,750 

14,000 

14,600 

15,000 

15.500 

16,000 

16,  500 

26,970 

Poundt, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
68,000 
60.000 
62,000 
64,000 
60.000 
107,880 

Inch, 
0. 

.000126 
,000275 
.000000 
.000950 
.001300 
.  001476 
.001675 
.001700 
.001750 
.001775 
.001900 
.002100 
.002276 
.002825 
.003875 
.00.'&250 
.006760 
.008450 

Inch. 
0. 

.000125 
.000150 
.000325 
.000360 
.000360 
. 000176 
.000200 
.000025 
.000U50 
.000025 
.  000125 
.000200 
.000175 
.000550 
.001050 
.001375 
.001500 
.001700 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

£U8tic  limit 
Tensi.o  strength. 

'**"*•  •••"-• 

0. 
0. 

General  summary. 


Tensile  atrengtb  per  sqoare  inoh  of  ori^nal  section ponnda.. 

ElastJo  limit  per  square  inch  of  original  section do . . . 

Elongation  per  inch  after  rnpttire  inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Rednctionin  diameter  at  point  of  rupture do... 

KedactioD  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 2".20  f^ra  neok 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  l^io  oircumferenoe. 

Elongation  of  inch  sections ".10,  ".18,  ".21*,  ".11 


107,  a^O 

58,000 

.1500 

.001775 

.074 

24.6 


p 


12- INCH   B.    L.   RIFLED   MORTARS. 

12-IHCH  B.  L.  MOBTAB,  HO.  9. 
Hoop  A4. 


403 


No.  .4125. 

Marks,  ^2^f6^* 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Snccemive 

elongation 

per  inch. 

Snccesaivo 

TotiO. 

Per  Booare 
inch. 

P*'"^*'°*  permanent 
"®^       1        set. 

Remarks. 

Poundt. 

260 

1,250 

2,500 

6.000 

7,500 

10,000 

11,260 

12,500 

12,750 

13.000 

13.250 

13,500 

13,750 

14,000 

14.260 

14,750 

16.250 

15,760 

10,250 

10,750 

25,580 

PoundM. 
1,000 
6,000 
10.000 
20,000 
30,000 
4^,000 
46,000 
60,000 
61.000 
52,000 
63,000 
64.000 
66,000 
68^000 
67,000 
50.000 
61,000 
63.000 
66,000 
07,000 
102,320 

Inch. 

0. 

.000150 
.000400 
.000726 
.001060 

.  .001460 
.001600 
.001800 
.001850 
.001900 
.001050 
.009000 
.002100 
.002350 
.002000 
.004050 
.005875 
.007750 
.000:175 
.011260 

Inch. 
0. 
.000150 
.000260 
.000325 
.000325 
.000400 
.000150 
.  000200 
.000050 
.000050 
.000050 
.000050 
.000100 
.000250 
.000250 
.0U1450 
.001825 
. 001H75 
.001625 
.001876 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

ElaeUo  Umit. 
Tensile  strength. 

.000025 
.  0v)002.> 

.000025 
4). 

* 

" 

1 

1 
1 

Oweral  summary. 

Tensile  strengtii  per  sqnare  inch  of  original  section ponnds..  102,320 

Blastic  limit  per  square  inch  of  original  section do...    64.000 

Elongation  per  inch  after  rapture inch..      .1750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Ited  action  in  diameter  at  point  of  rap  tare do...        .114 

Bedaotion  in  area  after  rapture,  per  centum  of  original  section 30.4 

Position  of  niptare '. 1".40  from  neck 

ChMnaeter  of  broken  surfiice silky  center:  granular  at  circamference 

^ongatloK  of  inch  sections , , /'41,  M4»  ".20*. 'M6 


fncJI. 


..poandi..  1(12,  ISO 

do...    H,OM 

iDcb..      .IBTB 

do...  .OOIBEB 


l".n  from  D«ak 


la-lNCH  B.  L.  EIFLED  MOHTAEa. 

Hoop  Bi. 

No.  4142. 
Marks,  "?,^»' 
Diameter,  ",504. 
Sectional  area,  .25  square  inc^ 
Gaaged  length,  4"s 


AppUad  lokda. 

Elauntton 

p.rUh. 

S" 

""■-t."' 

SneoeulTa 

^^ 

ToUL 

'•a- 

1.3S0 
7,500 

IS 

3.  WO 

■is 

i 

7:  MO 
38,  OW 

1 

60,000 

bjIooo 

KI,«M 
M,000 
uiMo 
KOOO 

sal  000 

W.MM 

is 
&s 

,S:3I 

Jim*. 

MOIW 

000700 

MIOTS 
OOIBO.) 
OOlKt 

002000 

«»» 

ooxm 

OOSTOO 

MOMO 

OlOOW 
OIWM 

.O0O37fi 
.OOO.ITS 
.000J7S 

.'OOOITS 

.ooooas 

.000090 

.ooooso 

.00007 
iouoo! 

Inek. 
t 

Imh. 
«. 

iBltlallo^ 
BlMHoUmtt 

.OOOOiS 

.ooooa 

.D00L2 

.002  JM 
.OOIKTS 
.O0IS7S 

Teiulle  ■tnogth. 

. 

TeMins  atmitth  p«r>qaiir«<noho(  oriiliiil  Kcttoo  ponndB 

ZImUo  Umii  p«T  aqiun  Innh  of  ori^lDKl  >Mttao do. 

SIOQjEAtlon par Idcd mfV^r  rupture-... ,,_,,., ....Incb 

ZIoniatlOD  p«rlaeh  aoddT  amlo  mteUttto  Unit do. 

BadactloD  Id  diameter  at  polaCor  inptum _ _ _ _ dn 

Bedaotton  In  ■rMalter  rapture,  pet  ue 


f  oaillOD  ef  rapture. . . 


D  of  original  swtioD  .. 


...allk;,  Intanpersad  iritb  granalar  n 


.^. '. 


f     > 


••■   3' 


12-INCU    B.  L.  RIFLED    MORTARS. 

12  IirCH  B.  L.  MOBTAR,  NO.  10. 
Hoop  A3. 
No.  4128. 


Marks,  "¥.&*^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
perTnoh. 

SncooRfiive 

elougatiou 

per  inch. 

PemiAnent 
set 

SacoesaiTe 

permanent 

set. 

Humarks. 

Total. 

Per  aoaare 
incn. 

Poundt. 
260 
1,250 
2,500 
5,000 
7,600 
10,000 
11,250 
12.500 
12,760 
13,000 
18,250 
13,500 
13.750 
14.000 
14,250 
14,500 
14.750 
15,000 
15.250 
15,500 
16.750 
16,000 
16,500 
17.000 
17,500 
18.000 
18,500 
27,590 

PoxindM. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
Oi.OOO 
66,000 
68.000 
70. 000 
72, 000 
74,000 

110, 360 

Inek, 
0. 

.000160 
.000376 
.000675 
.001025 
.001375 
.001625 
.001675 
.001725 
.001750 
.001776 
.001825 
.001875 
.001950 
.002000 
.002050 
.002100 
.002200 
.002276 
.002425 
.002660 
.002025. 
.003025 
.005700 
.007500 
.009250 
.010825 

Inch. 
0. 

.000150 
.000225 
.000300 
.000850 

Inch. 
0. 
0. 

Inek. 
0. 

Tuitial  load. 

Elastic  limit 
Tensile  strength. 

.000350 
.000150 

■■Bft«V •■•%•• 

0- 

.  000150    1    0. 

.000050 

.  000025 
.000025 
.000050 
.000050 
. 000075 
.000050 
.000060 
.000050 
.000100 
.000075 
.000150 
.000125 
.000375 
.001000 
.  001775 
.001800 
.001750 
. 001675 

..... ...... 

...... 





t 

General  sHttimary, 


Tensile  streneth  per  sqaare  Inch  of  original  section    pounds 

Elastic  limit  per  sanare  inch  of  original  section do. 

Elongation  per  inon  after  rnptnre inch 

Elongation  per  inch  nnder  strain  at  elastic  limit do. 

Kednction  in  diameter  at  point  of  rupture .do. 

Keduction  in  area  after  mptore,  per  centum  of  original  aection 

Position  of  rapture 1".90  firom  neck 

Gharaoter  of  broken  surface granular,  radiating  from  a  small  dull  spot  in  oiroamferenca 

Elongation  of  inch  Motions «.O»,".20*,".13.".lO 


110, 360 

61, 000 

.18 

.002275 

.064 

21.4 


r 


13-lNCH   B.   L.   BIFLED  H0KTAB8. 

Hoof  A4. 
No.  1153. 


407 


Diameter,  ''.564. 

Sectional  area,  .26  sqnare  incb. 

Ganged  length,  4". 


AppltadK^U. 

p.r  in.b. 

Pemineiil 

■et. 

Braiuk*. 

ToUL 

'-a"" 

per  innh. 

PoutUU. 

11, 1H 

13,  too 

is:  MO 

1),TU) 

iVooo 

14.290 
11.  M« 

i^.^M 
is.oeo 

IS.  mi 

!!:S! 

lot  000 

lolooo 

41).  000 

silooi 
u,oo« 

63,000 

11 

u.ooo 

W.0OO 
now 
M.OM 

KM* 

lOlISM 

t. 
.000100 

!«OV700 
.001075 

oouis 

!  001800 

!00S>1D0 
•  OOIMO 
.003200 

.002321 

;SS 

.I107tsa 

:SS 

Intk. 

.000100 
.ooom 

.000400 

looosM 

!00020D 

.OUOOM 

looooso 
!  00012s 

.OOUSOO 

'.00107t 
.601760 
.002000 

JnoJI 
0. 

0. 

iDltUIkwd. 

EUsUo  timlU 
Taune  alreBKU. 

■.Zm 

:r^ 

Gmerol  tmuHirv. 


r  oriel  Dal 
innal  KKi 


TeiMlIa  atraninh  peraqi —  . 

Slaatlo  limit  par  sqaare  Incb  oroHfrli 

BioDirallDD  per  iDab  altfc  tuptnre ... 

BloDitulDn  par  Inch  ODdBTatnln  at  akstla  limit 

Baductlon  In  dlametarat  poldtof  rapture 

KFdiiotloii  In  araaaftar  rapture  par  aantiun  of  oilglna] 

Cliitractet  of  Broken  an: 


.allky,  iDtanpened  wldi  granular  mi 


-< 


12-INCH   B.   L.  BIFLED  MOBTABB. 

18-XHCH  B.  L.  MOKTAK,  VO.  IL 

Hoop  Av 

No.  4143. 


Marks,"  "if ii^ 

Diameter,  ''.5M. 

Sectional  area,  .26  square  ioeli. 

Oaaged  ieogtb,  4". 


Appi]<idi.«dm 

"SC" 

•s,xt 

■eL 

«„„„. 

BaattU. 

ToMl. 

-n"" 

Pewdi. 

iM 

t.iso 

S.000 

Is 

4.  wo 

Is 

II 

5,000 

as 

so.  000 

40,000 

isa 

i 

S;S 

M.OOO 

as 
ss 

6)1,000 
ID2i«20 

JncA. 

.oooieo 

.0003W 

.oooeeo 
.001000 

.0«13» 

.001500 

!ooij» 

.001800 

.001B25 
.001875 

.001025 

!  002050 
.002100 
.002450 
.001»00 

! 010700 

0. 

:00035o 

!0003£5 
.000175 

.000200 

1000025 
.000050 
.000025 

! 000050 
.000050 
.ooooTs 
.cooijo 

.000260 
.000350 

.oonoo 

!oom5 
.ffloioso 

ItHft. 

Inch. 
0. 

luiUal  load. 
Blullc  Hmit. . 

■:S 

TeDails  llrMGlb. 

1 

General  ttimmarjr. 

TnuneatreDKthp«r«(|iuieinabafMif[iDaI»cttoD  -. 

Xbltio  llmllperaqniminoh  of  orl|{lnil  lection 

■loii|{>tloii  p«rlncli  ktlarrnplara 

ZkmjiatiaD  per  lacb  uulcr  atrun  at  elaatlo  limit 

Badnodon  in  dlamelaral  point  of  mpton....... ...... ,....-....., 

\d  area  anet  TDpture.  p«t  oentam  of  original  lectloa... 


XloncatlanatlnohaaottoDB. . 


mUT,  ■uk;  cent 
«,  ".is.  ".iSs', ", 


1 


13-INCH   B.   L.   fiJFLED   UOBTABa 

18-nrCH  &  L.  XORTAK,  Ha  11. 

Hoop  a,. 


No.  4143. 

'ia  meter,  ''.564. 

ecttonal  area,  .26  square  ineb. 

laaged  length,  4". 


Appliodl«d.. 

«■ 

Pmnuent 

, 

aoniKll.. 

ToUL 

'■•yr*™ 

"pSfSt  -j: 

Poandt. 

l.m 
S,SM 
S,OM 
7.IW) 

Is 

AIM 

!S!S 

14,000 

Its: 
ili 

II 

11 

S.Z 

tkZ 

58,000 
M.OW 
6S:00D 

Sr 

W.OO0 

69,000 
MMO 

niooo 
«a.ooo 

sa 

CB.MW 
71,000 

!ooo3oo 

ioOlMO 

lis 

.001800 

.001825 
.OOICTS 

ioozoso 

.OOMOO 
.002(90 

.001800 

.oouoo 

loosTSo 

!  012710 

Mfc. 

OOOIM 

000190 
ooowu 

DOOITB 

W0O2S 

000029 
000090 
000090 

Jwk. 

indi. 

EllUlE  Hmit.  . 

:l 

0002GO 
000390 

001879 

ooatio 

1 

leMnnith  p«iqak[«ln«hororlKlD>l  nelioD ...poanda..  IC^sa) 

io  llmU  p«r  Bqawe  Inch  of  oriElDal  aettlon do...    98,000 

,;>UaiiiHrlncli>n«rrDplDn inch..       .1«M 

XkngationparlDcbanilerBtntlnMeUatiaKinft do...  .003090 

■D^j-^u —  *_  uj — It  point  of  mptflrt ., .,.,....do. ..        .104 

mplure,  p«r  oantnmororlgiQalMcUOD U.9 

MofraptDn l".19fnuii  seek 

.. — >i — I «...  _ __ gninutar,  »llk  J  center 

.'".09,  "Ax  ".fa*,  ".« 


Cbaowtw  *l  tavkeB  aarfkae.- . 


} 
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la-INCH   B.    L.   BIFLED    MORTAB& 


Hoop  By 

No.  4150. 

Marks,  ^^Vtf^ 
Diameter,  ".664. 

Sectional  area,  .25  sqaare  in^h. 

Oaaged  length,  4''. 


Applied  loads. 

Eloneation 
perlnch. 

SaooemiTe 

elongatioa 

perlnch. 

Permanent 
eet. 

Snooeaai^ 

permanent 

set 

Total. 

Per  Mnare 
incQ. 

Poundt. 

250 

1.250 

2,500 

6,000 

7,500 

10,060 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14.000 

14.250 

14,500 

«16.000 

15.600 

16,000 

16.500 

17.000 

26,820 

Poundt. 
1,000 
5,000 
10.000 
20.000 
30.000 
40.000 
46.000 
50,000 
61.000 
62.000 
63,000 
64,000 
66,000 
56,000 
67,000 
68,000 
60,04K) 
62.000 
64,000 
66,000 
68,000 
103,280 

Ineh, 
0. 

.000100 
.000376 
.000675 
.000950 
.  001276 
.001426 
.001600 
.001650 
.001675 
.001725 
.001750 
.  001775 
.001860 
.002025 
.002250 
.002950 
.004626 
.006500 
.008625 
.010376 

Inehi 
0. 

.000100 
.000175 
.000300 
.000375 
.000325 
.000150 
.000175 
.000050 
.  000025 
.000050 
.000025 
.000026 
.000075 
.000175 
.000225 
.000700 
.001675 
.  001875 
.002125 
.  001750 

Inch. 
0. 
0. 

Ineh. 
0. 


Initial  load. 
ElaatlcUmit 

***"*"**""**  1  "     --  - 

' ' 

0. 
0. 

1 

!...".'   ....ill* 

...... ......1 

._. 

1 

Tensile  strength. 

i 

General  summary. 


Tensile  strength  per  sqaare  inch  of  original  section pounds.. 

Elastic  limit  per  so oare  inch  of  original  section do... 

Elongation  per  incn  after  mptnre inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do... 

Bedaction  in  diameter  at  point  of  mpture do . . . 

Keduction  in  area  after  rnptnre,  per centnm  of  original  section 41.9 

Position  of  mpture l."70  firom  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

ElongaUon  of  inch  sections ".12,  ".16, ".  33*, ".  12 


103.280 

65,000 

.1800 

.001776 

.134 


12-INCfI    B.  L.  RIFLED   MORTARS. 
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18-INCH  B.  L  MORTAR,  VO.  13. 
Hoop,  A4. 
No.  4151. 


Marks,  ^^^'-^ 

Diameter,  '\564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4k". 


Applied  loads. 

Eloneation 
permoh. 

SacceMtve 

elonjEation 

per  inch. 

Permanent 
set. 

Snoeeenive 

Total 

Per  sqaare 
incli. 

permanent 

set 

Remarks. 

Pwmdt. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

16.000 

15,500 

16,000 

16,500 

17,000 

25,620 

Pwindt. 
1,000 
5,000 
10,060 
20,000 
30,000 
40,000 
45,000 
60.000 
61.000 
62.000 
63,000 
64,000 
66,000 
56,000 
57.000 
58,000 
60,000 
62,000 
61000 
66,000 
6d,000 
102,480 

Inth. 
0. 

.000150 
.000300 
.000625 
.001025 
.001300 
.601475 
.001650 
.001700 
.001750 
.001775 
.001825 
.00187ft 
.002050 
. 002376 
.002925 
.004750 
.00070C 
.008375 
.010000 
.011875 

Inch, 
0. 

.000160 
.000150 
.000325 
.000400 
.000273 
. 000175 
.000175 
.000050 
.000050 
.000025 
.000030 
.000050 
.000175 
.000326 
.000550 
.001825 
.001050 
.001675 
.001625 
.001876 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

« 
Blastio  limit. 

Tensile  stron£tb. 

0. 
0. 

Q^neral  nummary. 


Tensile  strength  per  square  inob  of  orijc'tnal  section pounds. 

Klasticlimit  per  sqaare  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rapture do.. 

lleilnction  in  area  after  rapture,  per  centum  of  onginal  section 80.3 

Position  of  rupture I".  45  fh)m  neck 

Character  of  broken  surface sUky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".10/M2, ''.20*. ''17 


102;  480 

55,000 

.1700 

.001875 

.124 


13-ihch  b.  l.  hifled  h0btas8. 
Hoop  b,. 

No.  4151. 

11  U  B„  B, 
T,  0 

r,".«M. 

1  area,  .25  sqaare  Inch 

length,  1". 


■;sKr 

ISffl" 

Hi. 

Benurki. 

Tz 

Inti. 
B. 
.OODIZfi 

.MMOOO 

i 001450 

'mism 

iCHIlMM 

.•oigjs 

:mibm 

.ooatrjs 

.omoo 
:oo«s» 

.OOKtM 
.MMOTS 

0. 
.000125 

!0DD3!5 
.OOOITS 

ioooow 

.M0«S 

:ooooM 

!OOOOM 

.oooou 

.oooon 

.(WHKS 
:  000150 

;»oii2S 

Inch. 

«. 

.^"* 

iBltUlnA. 

ElutK  limit. 
Tenilleilniietb. 

«.' 

Oea«raI  Mmimary. 


M  klUr  ruptnra,  per  ocntam  of  orlgliial  m 


"IMfmaaaek 

, ,  snuiDUr.  Bflky  oenMI 

....  ".a;".n,':u,"M 


12-INCH   B.   L.   RIFLED   MOBTARS. 

12-111 CH  B.  I.  MOBTAS,  HO.  IS. 
Hoop  A^ 
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No.  4166. 

Marks,  *^^T^^ 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 

Oauged  length,  4''. 


Applied  loa  Is. 

EKiDfntkMi 
perTuch. 

SaocoMive 

elonji^ation 

per  iDOh. 

Pemumeiit 
set. 

Inch, 
0. 
0. 

Saooeasiye 

pemanent 

set. 

Bemarks. 

• 

TotaL 

Persqoftre 
inch. 

Pounda. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
34,000 
14,280 
14.600 
14,750 
15,000 
15,260 
1^500 
18^000 
18,500 
17,000 
17,500 
18,000 
25,410 

Pound*, 
1,000 
5,000 
10.000 
20,000 
80.000 
40,000 
45,000 
60,008 
61,000 
62,000 
68,000 
64,000 
66,000 
56.000 
67,000 
58,000 
80,000 
80,000 
81,000 
62,000 
84,000 
86,000 
88,000 
70,000 
72.000 
101, 840 

Ineh, 
0. 

.000125 
.000300 
.000850 
.001025 
.0014UO 
.001550 
.001750 
.081775 
.001800 
.001850 
.001900 
.001960 
.001978 
.002000 
.008050 
.002100 
.002200 
.002300 
.002550 
.004375 
.008850 
.009125 
.011125 
.  013125 

Inch, 
0. 

.000125 
.000175 
.000350 
.000375 
.000:^75 
.000150 
.000200 
.000025 
.000025 
.000050 
.000050 
.000050 
.000025 
.0000'i5 
.000050 
.000050 
.000100 
.000100 
.000250 
.001825 
.002575 
.002175 
.002000 
.0O2U0O 

Indk, 
0. 

IniUal  load. 

ElMtioUmit 
Tensile  strength. 

0. 
0. 

•  ■  •  •  m,9  «••••• 

1 

1 

i 

1 

1 

1          1 

General  eummarg. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,040 

Elastic  limit  per  soaare  inch  of  origlnaTsection ^ do...    69,000 

BlongatloB  per  inon  after  rnptnre T inch..      .1775 

Blongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Bednotion  In  area  after  rupture,  per  cuiilum  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Cbaraoterofhrokensurfisoe silky;  trace  of  granulation 

^ongatiOA  Of  inch  sections..., .,....,,... ,, ,, ,,..,,"  10,".  29%  ".25*/'.97 


!D   H0BTAB8. 


irjr. 


'd  with  gmiiilar  matil  at  Ihe  dream  rvreace 
".18,  ".28-,  '■.IS.'Ml 
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la-IHCH  B.  L.  MOETAE,  KO.  14. 
Hoop  A4. 


No.  4155. 

Marks,  *'^x?B^* 
Diameter,  '^564. 

Sectional  area,  .25  square  ioch. 

Gaaged  leugth,  H'. 


Applied  loads. 

Elonjcation 
per  inch. 

SucceeaiTe 

elongation 

per  inch. 

Permanent 

aet. 

Snccessive 

Remarka. 

ToUl. 

Per  sanare 
IncL 

permanent 
aetw 

Ineh. 
0. 

PowidM. 

250 

1.250 

2.600 

^000 

7,500 

10,000 

11,260 

12,600 

12.750 

13,000 

13.2.50 

13, 'MM) 

13,750 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

23,820 

Poundt, 
1.000 
5.000 
10,000 
20,000 
30,000 
40,000 
46,000 
50.000 
61,000 
52.000 
53,000 
64.000 
55,000 
66.000 
58,000 
60.000 
62,000 
64,000- 
66,000 
05,280 

Inch,  * 
0. 

.000100 
.000250 
.000550 
.000926 
.001225 
.001400 
.001650 
.001600 
.001623 
. 001675 
.001775 
.002250 
.004200 
.006750 
.000600 
.010625 
.012500 
.015125 

Ineh. 
0. 
000100 
.000150 
.000300 
.00037% 
.000300 
.000175 
.000150 
.000050 
.000025 
.000060 
.000100 
.000475 
.002Jt50 
.002550 
.002750 
.001125 
. 001875 
.002625 

Inch. 
0. 
0. 

IniUal  load. 

.  -,     - 

1 

0. 
0. 

. 

Elastio  limit 

^                ■•*- -■ -     - 

0 

Tenailo  slrenKth. 

- 

1 

General  summary, 

«■ 

Tenaile  atrengih  per  square  incli  of  orijdnal  section pounds..    05.280 

Blaatic  limit  per  sinare  inch  of  orifciniu section do...    53.000 

Xloofcatlon  per  incn  after  rupture inch..      .2075 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001675 

KedncUon  in  diameter  at  point  of  rupture do...       .174 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 52.2 

Position  of  rupture 2" .05  from  neck 

Charaoter  of  broken  surface silky 

BlongaUon  of  inch  sections ".12k ''.41*,  M8,  ".12 
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12-nrCH  B.  L.  MOBTAB,  HO.  16. 
Hoop  A,. 


No.  4268. 
Markfl,^2M^RgA, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

EloDffatioii 
permoh. 

Sacceaaire 

elonjratioii 

per  inch. 

Permauent 
set. 

SacceaalTe 

permanent 

set. 

• 

Remarka. 

■ 

TotaL 

Peraqnare 
inoh. 

Pound*. 
850 
1,200 
2,500 
5,000 
7,500 
10,«iOO 
11, 250 
12,500 
12,750 
13,000 
13,250 
13,500 
13. 750 
14.000 
14,850 
14,500 
14.750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,600 
18,000 
18,500 
28,120 

Pound*. 
1.000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51.  COO 
52.000 
53,000 
64.000 
55.000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74.000 
112,480 

0. 

.000126 
.000300 
.000650 
.000050 
.001275 
.001450 
.001625 
.001650 
.001700 
.001750 
.  001776 
.001826 
.001876 
.001900 
.001950 
.001975 
.002025 
.002050 
.002075 
.002125 
.002250 
.002325 
.002450 
.003050 
.004775 
.006700 
.008460 

Ineh, 
0. 

.000126 
.000175 
.000350 
.000300 
.000325 
.000175 
.000175 
.000025 
.000060 
.000050 
.000025 
.000050 
.00005C 
.000025 
.000050 
.000025 
.000050 
.000025 
.000025 
.000050 
,000125 
.000075 
.000125 
.000600 
.001725 
.001985 
.001750 

Inch. 
0. 
0. 

Inch, 
0. 

Tnitialload. 

Elastic  Umit 
Tensile  strength. 

• 

,,,,,, 1 

0. 
0. 

- 

1 

1 

« 

General  summary. 

Tensile  strength  per  square  inch  of  original  aeotion pounds . .  1 1 2, 4^0 

Elastic  limit  per  square  inch  of  original  section do. ..     63,  uou 

Elongation  per  inch  after  ruptare inch . .      .  1475 

Elongation  per  inch  ander  strain  at  elastic  limit do . . .  .  002125 

Beduction  in  diameter  at  point  of  rupture do...       .104 

Kcdnction  in  area  after  rupture,  per  centum  of  original  section 38. 5 

Position  of  rapture 1".25  from  neck 

Character  of  broken  surface ., granular,  silky  center 

Elongation  of  inch  sections 'M6, ''.ZS,  ".12, '\09 

H.  Ex.  166 21 


^* 


12-JKCH  B.   L.   RIFLED  UOBTABS. 
UOOP  B,. 
No.  1262. 


Marks, '=¥,^''^ 

Diameter,  ".564. 

BcctioDal  area,  .25  sqaare  inoh. 

Gauged  length,  i". 


Applied  load*.        { 

ToWJ. 

■■•!.X" 

F-,«n-U. 

63.  KM, 

tiooo 

x.m 

Oentral  summarg. 

TeiialU  alrcngth  per  aq aire  Inch  or  origlul  Hotlon paoiidi..  10$,  IM 

Klutlcllnlt  periqiiiil«lnahor<TlelDllaMtiiHI do...    Cl.MO 

ElDDjnikiD  perlDofikfter  rnptiire  Inob..      .17M 

KlanEBIIuniivriDch  under  utriiln  Hi  clulle limit ..do...  .ttKOBO 

ReduutlonindUmeU^rBtpoiocorniplurB do...       .IM 

I'.xhionofruptiire- .V,V/.'.V,V,V,".V,V-'.V.'.'.'.'.i'".»'frooi  Beok 

ChuniclerorBrolH'BTOrfki)* Hiki 

noDflaUon  otlDcli  •BoUont ".IS*,  ".a,  ".1^  ".10 


i 
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No.  4265. 

Marks,  »«^f<y^* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  4". 


Applied  loads. 

Blonfffttion 

Sacoeaeire 
elongation 
per  InclL 

Permanent 
set: 

Sacoessire 

permanent 

set. 

Remarks. 

Total. 

Per  sqxiaxe 
Inon. 

per  mob. 

Pound$. 
250 

1,250 
2,600 
6,000 
7,500 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
U,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
16,500 
,  16,000 
16,500 
17,000 
17.500 
18.000 
28,120 

Poundi. 
1,000 
6,000 
10,000 
20,000 
SO,  000 
40,000 
45,000 
50,000 
51.000 
62,000 
58,000 
64,000 
66,000 
66,000 
67.000 
58,000 
69,000 
60,000 
61,000 
62,000 
64.000 
66^000 
68,000 
70,000 
72,000 
112,480 

Inch.' 
0. 

.000075 
.000250 
.000526 
.000926 
.001226 
.001425 
.001600 
.001650 
.001700 
.001725 
.001760 
.001800 
.001826 
.001876 
.001025 
.001975 
.002075 
.002200 
.002425 
.002960 
.004000 
.005600 
.007125 
.008760 

Ineh. 
0. 

.000076 
.000175 
.000275 
.000400 
.000300 
.000200 
.000175 
.000060 
.000050 
.000026 
.000025 
.000050 
.000026 
.000050 
.000050 
.000050 
.000100 
.000126 
.000226 
.000525 
.001060 
.001500 
.001625 
.001685 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Blaetie  limit. 
Tensile  strength. 

0. 
0. 

""•■"**"""*" 

__      _ 

General  eummttry. 

Tensile  strength  per  square  inch  of  orieinal  section ponnds..  112,480 

ElasUo  limit  per  square  inoh  of  original  section do...    60.000 

Elongation  per  inch  after  raptare inch..      .1600 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  061976 

Beduotkmindiameter  at  point  of  rupture .' do...       .084 

Seduction  in  area  after  rupture,  per  centum  of  original  section 37.6 

Position  of  ruptuie 1".40  from  neck 

Character  of  broken  surface granular,  silky  center 

Elongation  of  iuohseotioDS ".17/'.22*, 'M5*, 'MO 


12-ikcu  b.  h.  rifled  m0btab8. 
Hoop  Bi. 
No.  1266. 


Diameter,  ".664. 

Sectional  area,  .25  square  inob. 

Ganged  length,  4". 


s& 

0. 
0. 

B«mirk(. 

I«A. 

BbsUt  limit. 

TuDalls  straiiBth. 

iooons 

'.m«iJi 

.OWCK 

\ 

Tnnille  ttnm^h  p«  iqi 
EImUd  Umll  par  aaann 

ElongAtlOD  per  loch  uod 


eentnmo'f  (^ein'«i«ectton 
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12.IHCH  B.  L.  MORTAB,  NO.  17. 
Hoop  A4. 


No.  4261). 

Marks,  "^fS^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  H'. 


» •  I 


Applied  loads. 


Total. 

Persqoare 
incn. 

PoundM, 

FfmndM. 

250 

1,000 

]|250 

5.000 

2,500 

10,000 

5,000 

20,000 

7,500 

30,000 

10,000 

40,000 

11.250 

45.000 

12,500 

50,000 

12,750 

51,000 

18.000 

52,000 

13,250 

53,000 

13,500 

54.000 

13,760 

55,000 

14.000 

56,000 

14. 250 

57. 000 

14,500 

58,000 

14.760 

60.000 

15,000 

60,000 

15,250 

61.000 

15.500 

62,000 

15.750 

63.000 

16.000 

64.000 

16.500 

66,000 

17.600 

68,000 

17.500 

70,000 

18.000 

72,000 

1R.500 

•     74,000 

27,490 

100,060 

EloDeation 
per  mch. 


Inch. 
0. 

.000076 
.000300 
.000626 
.001000 
.001300 
.001460 
.001625 
. 001700 
. 001725 
.001775 
.001800 
.  001825 
.001850 
.  001875 
.001075 
.002000 
.  002025 
.002050 
.002150 
. 002276 
.002525 
.  003725 
.005325 
.007150 
.008775 
.010275 


Saooessive 

elon^aUon 

per  mob. 


Permanent 
set. 


Inch, 


0. 
0. 


.  0000::5 
.000025 


Sacoessive 

penuttnent 

f>et. 


Remarks. 


Inch, 


0. 


.000025 


Initial  load. 


Inch. 
0. 

.000075 
.000225 
.000325 
.000375 
.  0003C0 
.000150 
.000175 
.000075 
.000025 
.000050 
.000025 
.000025 
. 000025 
. 000025 
.000100 
.000025 

.000025    I I ' 

.000025    i 1  Elastic  limit 

. 000100 
.000125 
.000250 
.001200 
.001600 
.001825 
.  001625 
.001500 


Tensile  strength. 


General  etimmary. 

Tensile  strenjcth  per  square  inch  of  orii^inal  section pounds. .  109, 960 

Elastic  limit  per  square  inch  of  oriidnaT section do...    61,000 

Elonication  per  inch  after  rapture loch . .       .  155 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  in  diameter  at  point  of  rupture do...        .  124 

Reduction  in  area  after  rupture,  pereeuium  of  original  section 89.2 

Position  of  rupture 2"  trcm  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  08,  ".13, ".  30*. 'Ml 
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12-IVCH  k  L  HOBTAB,  HO.  18. 
Hoop  Bi, 

No.  4267. 

Marks,  ^^  ?^^s  ®» 

Diameter,  ^''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  ^". 


J 


i 


Applied  loadii. 

Elongation 
per  Inch. 

Successive 

elonff^tlon 

per  inch. 

Pemianent 
set. 

SnooesslTe 

permanent 

set. 

Remarks. 

Total. 

Per  noaare 
inch. 

Pounds, 
250 
1.250 
2.500 
6,000 
7,500 
10,000 
ll,2.'i0 
12.500 
12.750 
18.000 
13,250 
13.500 
13.750 
14,000 
14,250 
14,600 
14,780 
15,000 
16,250 
15,500 
15, 760 
16,000 
16.260 
16.760 
17,250 
17, 750 
18,250 
18,750 
27,780 

Pounda. 
1,000 
6,000 
10.000 
20,000 
30,000 
40.000 
45.000 
50,000 
51,000 
53,000 
53. 000 
54.000 
56.000 
56,000 
57,000 
58.000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66.000 
67.000 
69,000 
71,000 
73,000 
76,000 
111, 120 

Ineh, 
0. 

. 000125 
.000806 
.000700 
.001C25 
.001425 
.001600 
.001750 
. 001776 
.001800 
.001826 
.001876 
.001925 
.001975 
.003000 
.002050 
.002100 
.002160 
.002200 
.00'>250 
.002400 
.002500 
.002700 

Inch. 
0. 

.000125 
.000260 
.000326 
.0OC325 
.000400 
.000175 
.000150 
.000025 
.000026 
.000025 
.000050 
.000050 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000150 
.000100 
.000200 

Inch. 
0. 
0. 

ItmH. 
0. 

Initial  load. 
Elastic  limit 

0. 
0. 

• 





1        * 

.oosmo  i    .666800 

. 005500    ■      .  002000 

1 

■ 

.007450 
.  008825 
.010700 

.001950 
.001375 
.001876 

1 

**««••••«•••,••«■■•«■■«■• 

Tonsilo  strenf^. 

1 
i 

General  summayy. 

Tensile  strentrth  per  square  inch  of  original  section ponnds..  111,120 

Elastic  limit  per  square  inch  of  original  section do. . .    62, 000 

Elongation  per  inch  after  mptnre inch..      .1525 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002250 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rupture 1"  from  neck 

Charaot-er  of  broken  snrfsce grsnnlar;  silky  center 

Elongation  of  inch  sections ".24*/M6, 'Ml, 'MO 


12'INCH  6    L.    RIFLKD  U0BTAB8. 

'  aud  hardness  of  cast-iron  bodies  and  steel  hoopa. 
ts  of  these  specimens.) 

CAST-IBON  BODIES. 


Hu-ktonqHCitpdK. 

SpiH^iDe 

Hiirrt- 

BflKurki. 

Slllsfil------ 

ivm 

7,ISSS 
7.»8t 
7.H70 

l.tAM 

7.23M 

T.23U 

l.VM 
T.25MI 
T.M» 

'i.rM 

■i.twi 
ratoe 

ilij 

t;m;7 
i.'im 

Ti-ilK 

T.im 
7.a»2 

7.8774 

7!2H»a 
i.wn 

TMoa 
i.r,»a 

T.JW8 
7.IB73 

IS.  43 

iti 

14.  M 
18.90 

15.89 

1S.M 

1«.M 

M.H 

17.  M 

nios 

l&M 

20.14 
1B.S> 

IfLTS 

is:  IS 
IK 

i;! 
ss 

IB.*? 

is:  SB 

law 
Id!  07 

18.73 
18:73 

»:»» 

14.47 

IS.' is 

i7:2« 

17.^1 
lfl.48 

in:  S3 
18.23 

ie.M 

so.  47 

IC  trJbGo::;::": 

IC,TB,BI,M 

f  R,TR,  MT,    

»?S;g?;5::::::: 

«It,TR,BT,l 

!&?S;»?;i::::::: 

iSISI!!,-,":::::: 
iii;TK,]ieM 

!g?i!;S?iS::;::.. 

1  R,  T  It,  M  T,  U 

IrItrJblJo:;"!": 

JR,TB,BL,M 

!|?{!;!!?iS::::;:: 

*R,TR,MT,M 

*R,TB,BT.M 

rR:?g;lfcJ>:::::::- 

ibIt^bi^m 

IRiTU  MtIi 

*II,TR|MT,0 

*R,TR,MT,M 

,lR,TH,BT,*d 

IR.TR,BI,I 

1R,TB,BI,0 

jiCtrJbCm 

J|?|S^&::::::: 

lR,T^Bi:M 

«R,TR,MT,T 

IR,TR,MT,0 

IB,  in,  MT,  a 

!&?rSI?-.S;:::::: 

uCthJbt.o 

IR,TB,BL,I 

1R,TK,BL,0 

rR,TR,MT.I 
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CAST-IRON  502)/^5— Cdntinued. 


No.  of 
mor- 
tar. 

Harks  on  specimen. 

SpeclAc 
gravity. 

Hardness. 
18.68 

'  Remarks. 

0 

12MK,TR,MT40 

7.2831 

0 

12MR9TR,  MTgM 

7.3000 

20.50 

0 

12M1{,TR,BT,I 

7.2000 

16.73 

0 

12MR,TJB,BT40 

7.2820 

16.07 

0 

12MR,TR,BT«\C 

7.2886 

15.28 

0 

12MK,TK,BL«I 

7.2002 

16.66 

0 

12MI<,TR,BL,0 

7.2805 

16.73 

0 

12Mfi,TR|BL.M 

7.2874 

15.75 

10 

12HRi,TR,MT.I 

7.2648 

10.81 

10 

12MR,«TRiMT40 

7.S820 

]&58 

10 

12MR,oTR,MT5M 

7.2806 

10.18 

10 

12MR„TR,BL,l 

7.2846 

16.07 

10 

12MK,oTH,BL,0 

7.2855 

16.16 

10 

12HR„TB,BL«M 

7.2865 

16.07 

11 

12MR„TK,BI«I 

7.8102 

14.64 

11 

12MR„TR,BL,0 

7. 8110 

14.40 

11 

12MR„TR,BUx 

7.8167 

16.07 

Upper  end. 

11 

12MR,.TR,BLrXX 

7.8185 

15.88 

Lower  end. 

11 

12MR|,  TR,BLsM 

7.8224 

14.60 

STEEL  HOOPS. 


2 

4 
4 
5 
5 
6 
6 
7 
7 
8 
0 
0 

10 

11 
....... 

18 

12MR«BaRcK 

7.8450 
7.8.373 
7.8441 
7  8450 
7.8477 
7.8433 
7.8454 
7.8426 
7.8430 
7.8445 
7.8808 
7.8386 
7.8453 
7.8416 
7.8436 
7.8424 
7.8457 

23.70 
23.70 
22.30 
21.80 
10.30 
23.43 
25.73 
22.77 
24.26 
23.03 
23.43 
22.  39 
23.0.'{ 
21. 2U 
22.02 
22.64 
22.01 

I2MR4ASR4M 

12  M  ILBiRiM 

12MRg  A4R4M w 

ISMlUAiILld 

12Mll«B4R,M :. 

12M  R,  At  R-  M 

12MR9B1R1M 

121iR.Bi  R.M 

12HR,AcRaM  

12M  R«Bi  R.  M 

12MRiiiBiR.  M 

I2MR11  Ai  R4  M 

I2MR1,  BtRs  M 

12  M  Rt«  A4  rI  M 
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12-lNCH  B.   L.    RIFLED   MORTARS. 
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ROUND,  SQUARE,  AND  FLAT,  TINNED  AND  UNTINNED, 
STEEL  WIRE,  ALSO  ELECTRICALLY  WELDED. 
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SQUARE  AND  FLAT  STEEL  WIRE. 
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SOUKI)  STEEL  BODS  BEFORE  DBAWIVG,  SQUABE  STEEL  WIRE  AT 
DIFFEBEHT  STAGES  OF  DBAWIHG,  AND  .l-IHCH  SQUABE  Flir- 
ISHED  TimrEB  STEEL  WIBE,  FBOM  J.  A.  BOEBLHTG'S  SONS  CO. 

SAMPLES  FBOM  ENDS  OF  COILED  BODS  BEFOBE  DBAWINQ. 

No.  3837. 

Sample  1. 

Diameter,  ''.216. 

Sectional  area,  .036  square  inch. 

Gauged  length,  10^'. 


Applied  loads. 

viammlHati  Successive  -^           .  * 

1 

1  Soocessive 
pormanent 
set. 

ToUl. 

Per  Bonare 
inoii. 

HlOnffftuOD 

periocb. 

elongatJoD 
per  inch. 

x'crnittoeuv 
set. 

Remarks. 

1  Pounds. 
180 
720 
1.440 
1.800 
1.836 
1,872 
1.908 
1.044 
1,980 
2,016 
2.053 
2,088 
2.124 
2,160 
2,196 
2,232 
2,268 
2,304 
2,376 
2,448 
2,520 
2,592 
2.664 
2,736 
2.808 
2,880 
2.952 
3.024 
3,096 
3.168 
3.240 
8,312 
8.384 
8.456 
3.528 
3,600 
8,672 
8.734 

Pounds. 
5,000 

2Q,roo 

40.000 
50,000 
5U0OO 
52,000 
53,000 
54.000 
65.000 
.     66.000 
57.000 
58.000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
84.000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
98,000 
100,000 
102, 000 
103^720 

Inoh. 
0. 

.00058 
.00158 
.00248 
.00262 
.00278 
.00310 
.00328 
.00353 
.00380 
.00420 
.00477 
.00530 
.00618 
.0U697 
.00810 
.00025 
.011 
.014 
.017 
.018 
.019 
.020 
.022 
.024 
.027 
.030 
.032 
.034 
.037 
.041 
.046 
.050 
.053 
.061 
.068 
.078 

Inch. 
0. 

.00068 
.00100 
.0iH)90 
.00014 
.00016 
.00033 
.00018 
.00025 
.00027 
.00040 
.00067 
.00062 
.00079 
.00079 
.00113 
.00115 
.00175 
.003 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

............i. ........... 

; 

! 

1 

Elastic  limit. 

• 

1 

■•"•••    ••••»•,•••••••••••• 

i 

'"[  ",.'.'.'.'. 

.003 
.001 

••■•••                •• 

•  •••  * 



.001 
.001 
.002 
.002 
.003 
.003 
.002 
.002 
.003 
.004 
.005 
.004 
.003 
.008 
.007 
.010 

'1 ""' 

••■■•••••••• 

--.,-,     -A. 

^" 

•••*•*  •••-•- 

...... ...... 

• 

, 

Tensilo  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  origiDal  section ponnds..  103  720 

Slastie  limit  per  saoare  inch  of  original  section do. ..    56,'ooo 

Elongation  per  inch  after  mptnre inch..       .096 

Elongation  per  Inoh  under  strain  at  elao tic  1  imi t do . .  J    .  00380 

Kednotionin  diameter  at  point  of  rupture do.!.       .046 

Bednotionin  area  after  rupture,  per  centum  of  origioaJ  section '.'.'.       '86.1 

Position  of  rupture 3".75  Inside  the  gauged  section 

ClwrAoierof  hroken  Burfaoe ..flnesUky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3839. 

Sample  3. 

Diameter,  ''.212. 

Sectional  area,  .035  square  iacfai. 

Gauged  length;  10". 


Applied  loads. 

Elongation 
p«r  iucb. 

elnn;;ation 
pur  inch. 

Permaneut 
oetb 

SucoessiTo 

pormauent 

aet 

Remarks. 

Total. 

Per  BQuare 
incli. 

Pottndi. 
175 
700 
1.400 
1,750 
1,785 
1.820 
1,856 
1,800 
1,J«5 
1,960 
1,095 
2, 030 
2,065 
2,100 
2, 135 
2,170 
2,  240 
2, 310 
2,450 
2,500 
2,730 
2,870 
3.010 
3,150 

Pounds. 
5,000 
20,000 
40. 000 
50,000 
51, 000 
52, 000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62, 000 
64,000 
66,  000 
68,000 
70,000 
74,000 
78,000 
82,000 
80,000 
90,000 
94.000 
98,000 
100,000 
103,  000 
105,290 

InefL 
0. 

.00061 
. 00187 
.00321 
. 00344 
.  00361 
. 00388 
.00418 
. 00106 
.00510 
. 00544 
. 00595 
. 00671 
.00761 
.00847 
.00912 
.012 
.014 
.017 
.021 
.024 
.088 
.032 
.038 
.047 
.053 
.061 
.068 
.082 

Inch. 
0. 

. 00061 
.00126 
.00134 
. 00023 
.00017 
.  00027 
. 00030 
. 00048 
.00044 
. 00034 

. oooni 

. 00076 

.00090 

. 00086 

.00006 

.00288 

.002 

.003 

.004 

.003 

.004 

.004 

.006 

.009 

.006 

.008 

.007 

.014 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

• 
Tensile  strenp^h. 

«..•••.... ..!•..•«•. 

«•.••••••. ..j....««...«». 

I 

*...•«•.••«  .J. ••..«.«.«•• 

1 

«••••• 

•                        ^--. «..-..... 

3,200 
3,4.30 
3,500 
3.570 
3,640 
3,685 

__ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  105, 290 

Elastic  limit  per  square  inch  of  original  section. * do...    54,  000 

Elongation  p^r  iacli  aftor  rupture inch..        .097 

Elongation  per  inch  under  strain  at  eliwtic  limit do...    .00418 

Beduction  in  diameter  at  point  of  rupturo A... do...        .052 

Reduction  in  area  aftc*r  rupture,  per  centum  of  original  section 42. 9 

Position  of  rupture ^ 3".4  inside  the  gauged  section 

Character  of  broken  surface « lino,  silky 

H,  Kx.  165 ^28 
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8QUA.be  and  plat   steel  WIBB. 
No.  38i0. 
Sample  i. 


Diameter,  ".220. 

Sectional  area,  .038  square  inch. 

Gauged  leDgtli,  10". 


.„„.,»,.. 

^        „,„  8<xe 

iDCh. 

•el. 

8<i<««Mi<> 

Bamark*. 

7M 
l.MO 

i.too 

1,1138 
l.ST* 

i'.m 

m 
m 
m 

Is 

li 

r,Y< 

lis 
iz 

1 

AX 

15'S 
11 

M>0 

isiooo 

'is 

li 

70,  CW) 

TioOO 
73,000 

li 
,ii 

iMi|ieo 

Inch. 

looiM 

;«03i(i 

!ou:n6 

'.  OUTO 

:wi 

0WI5B 
0OU4S 

IWOOI 

ooiioe 

DV0D8 

oonuo 

00007 
00013 

ooooa 

»001 

OOO  J 
OM  S 
OOOID 
OOO'.'fl 

ovon 

OOOW 
OOMJ 

OOO 

..'-  I/- 

iDlttollood. 

KluUc  limit 

Tenalle  gtrsngtli. 

Cbuvolerof  btok 


in  diarneUr  >l 
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SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3841. 
Sample  5. 
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1 


-*     .h 


'    < 


Diameter,  ".218. 

Sectioual  area,  .037  sqaare  iucb. 

Gauged  length,  10''. 


Applied  loads. 

Total. 

For  sqaare. 
inch. 

Poumdi. 

PmindM. 

186 

5,000 

740 

20,000 

1,480 

40,000 

1.850 

60,000 

1.887 

61.000 

1.92i 

52,000 

1,961 

53,000 

1.908 

64,000 

2,035 

65,000 

2,072 

66.000 

2.109 

67.000 

2,146 

58,000 

2,183 

50,000 

2,220 

60,000 

2.257 

61,000 

2,294 

62,  000 

2,331 

63, 000 

2,308 

64.000 

2,405 

65.000 

2,442 

66,000 

2.479 

67,000 

2,516 

68, 000 

2,690 

70,  000 

2,738 

74,  000 

2,880 

78.  000 

3.034 

82,000 

3,182 

86,000 

3.330 

90,000 

3,478 

94,  000 

3.626 

98,000 

3,700 

100.000 

3,774 

102,000 

3.848 

104,000 

3,922 

106,000 

3,996 

108,  000 

4,070 

110, 000      . 

ElonKstioo 


per  incb.     «■»""?»""' 
*^  ,   per  inch. 


Inch. 
0. 

.00069 
.00177 
.  002^ 
. 002D6 
.00.110 
.00330 
.00342 
. 00355 
.00308 
. 00428 
. 00478 
. 00510 
. 00576 
. 00618 
.  00(i«0 
. 00770 

.  ooa?o 

. 00S95 

.00947 

.01013 

.01085 

.013 

.018 

.020 

.023 

.027 

.030 

.036 

.042 

.048 

.0r)3 

.056 

.064 

.075 


0. 


Inch. 

.  00009 

.00108 

.  00106 

.00013 

.  0«)0I4 

. 00020 

.00012 

.00013 

. 00043 

.  000,10 

.00050 

. 00032 

.00066 

.00042 

.00062 

.00090 

.00060 

.00065 

. 00052 

. 00066 

.00072 

.00215 

.005 

.002 

.003 

.004 

.003 

.006 

.006 

.006 

.005 

.003 

.008 

.011 


;  -' 


SucroBsive 
clonal  tion 


PerniaDent 

60t. 


Inch. 


0. 


Successive 

permaDeiit 

set. 


Inch. 


0. 


\ 


Remarks. 


Initial  load. 


Clastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strenfcth  per  square  inch  of  original  section pounds..  110,000 

Elastic  limit  per  snuare  inch  of  original  section do...    55,000 

Elongation  perinea  afi«>r  rupture inch..        .082 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00355 

Reduction  i u  diaruoter  at  point  of  rupture  do...        .  033 

Redaction  in  area  after  lupture,  per  Cfutum  of  original  section ^ 27.3 

Position  of  rupture at  end  of  gauged  section. 

Character  of  brolcen  surface granular,  60  per  cent. ;  silky,  40  per  cent. 
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SQUARE   AND    FLAT    STEEL    WIRE. 

No.  3843. 

Sample  7. 


Diameter.  ".218. 

8<-ctioiial  aren,  .037  square  incb. 

Gauged  leugtb,  10". 


AppU 
ToUl. 

'■•ar- 

fmnrf.. 



JniA. 

■if 
:| 

iotw 

Riierfiwtvo 
por  inch. 

sot. 

Sacresalre 

BraiurkB. 

JnM. 

.IXKITS 
.IHWIS 

.torn 
'.moo 

.((OOIO 
.UMIIO 

.000  i 
'.mi 

.000  « 
.IllKKl 

!i»oo 
.oowu 

■s  ' 

inti. 

Inch. 

a. 

tnllUlload. 

Elastic  limit. 

T™ilfl.tr«EKth. 

]'Z  1    S!'r 

J  £-.7 

2.M8 

I,(E7 
t.SM 

iS 

■i,m 

J.8h6 

Is 

to!  wo 

7i:o«i) 

i 

MiMO 

as 

Tanille  otrenelh  nrr  nnnarelDch  of  nriRxiisI  wllon ponods..  103,1(0 

ElmxliilimitiinrwiiarnliinUnf  01-leiiinriw.tion ■lo...    flK,0O0 

XlnnK»Oon  |HT  [in:li  nn.T  rnptiiro : Inch..        .12* 

JtwIoctlonlncli.meWratpotptof  rn|itiu« !.\""''"""""'"','"^',".'.*'."-'"'.','",'."do;!I    '   .068 


Character  at  brokan 


...2".T0eDtdae  tbegaoKHlKectioi 


SQUAKE    AND    FLAT    8TEKL    Wl&E. 

No.  3844. 

Sample  8. 
5. 

,  .03d  square  incb, 
1, 10".  ' 


.OMOS 


OJO 


Tedtlle  Bli«netb. 


Oefterat  nammarn. 

>re  Inch  or  orielntt  section poniida..  101. 000 

noh of  original aootlon do...    63. OW 

nii.turo Ineh..        .  Ua 

tBtmin  at  flantic  limit do...    .00377 

iptare,  p«r  oentum  Drorl[iDal  lecllon. 


ii  iuHido  ths  gn>)ted  le 


SQUARE    AKD   FLAT    STEEL   WISE. 

No.  3845. 

Sample  9. 
:ter,  ".217. 

nal  aren,  .037  square  inch.  , 

d  length,  10". 


>4  iMd>. 

eiOD)»tlnD 
pec  lD.h 

Sucrniivi 
•iDDeition 
per  iDCb, 

SncoeulTe 
parinuiaDt 

Itaii 

i.iiw 

2;  220 

IZ 

%442 

r^ 
Is 

3.330 

slow 

Ptnmdi. 

5,000 

20,000 

as 

N.OOO 

61.000 
•2,000 
83,000 

ss 

«8,000 

«a,ooo 

is 

ei.ooo 

^z 

iwooo 

10*:  000 

•■"ol 

!00M1 

!»037l» 
.00403 
.004» 
.004(3 

:005T7 
,O0HI4 
.021 
.OK 

!a3o 

.041 

!os2 

.070 

Inch. 

;o»»o« 

!ooo»9 

!  00024 

^oooii 

.OOUU 
.OCMt 
.00Z3T 

."O06 

.'oos 

.OOJ 

loos 

0. 

0. 

laltUUIxad 

Tenxlleiti 
eiutlc  lin 
ElODKalloi 


Qeneral  auminarjr, 

^Kt>ip«raqiikrehiobaf  DTtttliuUM'ntloD p 

mil  per  M Hire  luch  of  urlglnal  Hctlao   

in  p«rlnoh  HrrerrupttLrCr-.-- ......._.._.__ ..._... 

Lb  dlunaferat  polnlof  raplnra .._.._,._,...,.._.._..,........ 

,n  ar«a  ■nerraplare.  peroentam  ororiflnA]  flHtlon ■--....-.. 


SQUARE   AND  FLAT  STEEL   WIBB. 
No.  3846. 
Sample  10. 


Diameter,  ".218. 

Hectioual  area,  .0.37  nquare  inch. 

Gauged  length,  10". 


Appliril  loula. 


"^x 


1  Hi  000 


.00491 


r;t 

OONIB 

0U7 

Tl-n,il,. 

cral  lammarg. 


TeinllB  •trMiBh  i«>r  «qn«reinih  of  nriciDol  •wlion 

KUutli-  limtlpersiiusrointliofnritfunilsecliiin  (apiiroiimMe) 

ElonsHtlun  iH-r  in<rh  nfler  nii'tnrt •\-"' 

KlnnButtDn  per  liicb  nailvr Ktraln  ati'lastic  limil ax-- 

RnliictlDii  Ig  ilInmetrrmtiHiluCof  inpluru ao.. 

KadBcllon  Id  area  after  niplute.  per«aiitani  of  oHfclDal  Mctian 

pMir.kiP  ofrautMni ".1  oulsido  IhBKflom 

UbftTdctAr  of  brokvD  Aurfue - - -.^ ' 


SQUARE    AND    FLAT   STEEL    WIRE.  441 

.MPLBS  FROM  ENDS  OF  OOILS  AFTER  SEnOND  DRAWING. 

No.  3807. 

Sample  1. 

Sectional  area,  ".149C  x  ."1503  =  ,022  sqnare  inch. 

Gaaged  leiigtL,  10".  ' 


Appli 

HlhndiL 

act. 

RBrowks. 

Tobd. 

Ph  aquiro 

l«r  ln«b. 

■Am 

iS 

20,  WW 

:(K»7S 

.IMUM 

.IH)041 

.DOOM 
.«U<W» 

.voin 

..'""■ 

0.  '"  ■ 

InlUsI  load. 
Elutio  limit. 

Tcnalle  strength. 

Gfneral  a 


mary. 


Teosile  atrengtli  per  Miniire  Inch  oforiKlnitl  BiMStlna ponnda..  101,040 

KloBWlion  p«r  iuch  ntler  niiuurB ^S'^'"S^W""S"S"""S"""".meiiS.     '  !lHB 

Elongation  per  luchiiudeT>ir>iDBt«I>ilia  limit do...     .Doasi 

HedDctioD  in  una  after  niplura,  peroeiituai  at  oHginal  moUod 54.  5 

Po«ilion  of  roptarfl 6".BB  onUidn  Ihe  gangedaoclion 

CbancUT  of  brakes  aarboe flneBllJiy 


SQUARE   AND   PLAT   STEEL   WIBB. 

Ko.  3808. 

Sample  2. 

ea,  ".1515  x  ".1513=  0229  square  Inch. 
gtb,  10". 


General  autnnarjr. 

lb  or  orliUial  Hclioa 

r  orlj^ual  Motion 


No.  3809. 
Sample  3. 


ea,  ",1505x".1495=.0225  square  incb. 
gth,  10". 


»> 

»^"C- 

elOBtnUiOD 
psr  ipch. 

set. 

ponukueDt 

Hamuki. 

£ 

.00073 

-ooisa 
.torn 

!  0031*8 

iooooa 

lath. 

looow 
'.•Mao 

.00035 

Inch. 

/"^ 

luitUlliad. 

ElutiD  Unit. 

TnuU.  MrmEth. 

General  turnvtarg. 


:  aqiUTe  Inob  of  niiiiiDftl  160110 
■■relnchor  orielDoIsBCtloa... 


..ponada..    98,4' 


BQIJABE    AND    FLAT   STEEL   WIEE. 

No.  3810. 

Sample  4. 

lal  area,  ".1515x".1514=.0229  aquare  inch, 
a  leugtb,  10". 


4PP11 

ToWL 

Hi  load-. 

ElonsatluD 
pet  mch. 

per  inch. 

sut. 

s=- 

KamukL 

4M 

IS 
155 

3 
iS 

IO.WK» 
100,000 

iosIho 

Jntfc. 

! 00008 
.00148 

'.mm 

Inth. 
0. 

!  00032 
.00028 

looow 
.oooso 
.voou 

.OOIM 

laeh. 

I«th. 

iDltlal  Iwd. 
Dutlo  limit. 
T™.ll..t™i,th. 

General  lumnary. 


TsBsIle  ■trcDcth  p«r  aquH 
ElMtlo  Unit  v«r  wj"*'"  '■ 

BloDEatlanpcrlnshancr:.., 

EloDKatkiii  pvr  iucL  iindnr  strain  at  eliutlc  limit 

KedaciioD  Id  area  ariu-  ruptuio,  pvr  svnLnui  or  origli 


loch.. 


103.140 

TG,000 
.038 
.MI3M 

iBBilky 


No.  3811. 
Sample  5. 

Sectional  area,  ".1500x".1505=.022o  sqaare  inch. 
Gauged  length,  ID". 


Appli 
Tolal. 

d  load.. 
lnc\. 

"SCT 

elongation 
per  loch. 

Permanent 
set. 

SocceaalTe 

Ht. 

Remark*. 

Finmdt. 
113 

BOO 
1.3M 

li 

l.MO 

Pound: 

i 

7s:oo« 

eslooo 

BO.OOO 

loslooo 

107,  wo 

looaso 
iooste 

'.00090 
-OOOOO 

:  00031 

.011033 

.'- 

/"'*■ 

Initial  load. 

eiaetle  limit 

Tensile  Btrengtb. 

General  sumtnaTp. 


444 


SQUARE    AND    PLAT   STEEL   WIRE. 


No.  3812. 


Sectional  area,  ".1512  x 
Gauged  length,  10". 


Sample  6. 
".150G  =  .0228  square  inch. 


Applied  loads. 

,  -  -    Elongation 

Total     '  ^**^  sQuaro  I   per  inch. 
!       inch. 


Pound*. 

114 

450 

912 

1,368 

1.482 

1,596 

1,710 

1,824 

1,938 

2,062 

2, 166 

2,  280 

2,318 


Pounds. 

5,000 

20,  000 

40.  000 

60.  000 

65,000 

70,000 

76,  000 

80,000 

86, 000 

9<i,000 

95,  000 

]  00,  000 

101,670 


Inch. 
0. 

. 00068 
.00166 
.  OO'JTO 
.Ou201 
. 00340 
.  00383 
.  (M)432 
.  OO'KiQ 
. 00002 
. 00820 
.012 


Snccpsaive 

elongation 

per  inch. 


Inch. 


0. 


00068 
00<i'J.s 
0(IU»4 
00024 
OOvtiC 
00043 
, 00049 
00077 
00093 
00218 
0038 


Pernmnent  p^^nnauont 
"«*•  set. 


Inch. 
0. 


Inch. 


Romftrkfl. 


Tnitiftl  load. 


Elastic  limit. 


TAnnile  strength. 


General  summary. 

m 

Teu»ile  Ktrengt.h  per  sqnare  inch  of  origin  a1  soction pounds. .  101, 670 

Elastic  limit  pernqnaro  inch  of  original  section do...     65.000 

Elongation  per  intm  after  rupture inch..        .017 

Elongation  pi-r  inch  under  sirain  at  olu>4tic  limit do...    .00294 

deduction  in  area  after  raptuie,  per  centum  of  original  section 56.1 

Position  of  ru]>tare 3".6  outside  the  g»aged  section 

Character  of  broken  snrfaco fine,  silky 

There  was  a  short  twist  in  the  wire  at  tlie  place  where  rupture  occurred. 


No.  2813. 


Sample  7. 

Sectional  area,  'M505  x  ".1503  =  .0220  square  inch. 
Gauged  length,  10". 


Appli 
TotAl. 

ed  loads. 

Per  square 
inch. 

Pounds. 

5,000 

20,  000 

40. 000 

60,000 

65,  000 

70,  000 

76,000 

80,000 

85,  000 

90.  000 

95, 000 

100.  000 

105,  000 

107, 170 

Elongation 
per  inch. 

SncoPRsive 

ehin^atiou 

per  inch. 

Permanent, 
set. 

SucceBsive 

permanent 

set. 

Rernvks. 

Pounds. 

113 

452 

904 

1,356 

1,409 

1,582 

1,605 

1.808 

1,  921 
2. 034 
2,147 

2.  260 
2,  373 
2,  422 

Inch. 
0. 

.00072 
.00172 

.  00280 
.00806 
.  00337 
. 00373 
.00119 
. 00464 
. 00525 
.  00()25 
. 00810 
.012 

Inch. 
0. 

. 00072 
.00100 
.00108 
. 00026 
.  00031 
.  00030 
. 00046 
.  00045 
.  00001 
.00100 
.00185 
.0039 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 



.  1      

...... 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  107,17' 

Elastic  limit  jier  sqiiare  inch  of  original  section do  ..     75,000 

Elongatii»n  per  inch  afrer  mpturo inch..        .00 

Elongation    er  inch  under  Htrain  at  eliiHtie  limit do...    .0037 

deduction  in  area  after  rupture,  per  centum  of  origin:il  Hcct  ion 58. 

Position  of  rupture 8"  outnido  the  gauged  scctioi 

Character  of  broken  snrface x line,8Uk3 


SQUAKIi:    AND   PLAT    STEEL    WIHE. 

No.  3814. 

Sample  S. 

area,  ".1493x".1494=.0223  square  incli. 
iugtb,  10". 


!.0W 
S.MB 
2,100 

w.ooo 

ss 

cs.(iuo 

70.000 

is 



/ncA. 
.»tK17g 

!eu:;78 

,  111  1322 

.onoTg 

ilKHIM 

.«»ne« 
.ooiw 

..™..,,. 

lioDiark.. 
lullial  load. 
EtaaUc  Umlt. 

Teonils  atnn|!lli. 

CeH«r«l  fiimniiirji. 


T«ii^B  Btrength  per  aqiure  iiirh  of  orielunl  KHiHoii.. 

Klaatic  limit  per  wiiiHro  inch  ornrl|[li»l  ■ucClon 

JtUnRHtfnn  periufli  ■fti-r  ru| 


..|nnnda..  »i,^\t) 

do...  7U,l)0ft 


CliM>c(«T  or  bnlien  BiirAu». .. 


No.  3815. 


Sectioual  area,  ".1514x".1513=.0229  sqaare  inch. 
Gauged  length,  10". 


AppUtdlMd*. 

ric  at.™ 

Sucre  ii-ivo 
Verm'b." 

set 

purni^aeat 

lOiDark.. 

Totid. 

Poruiure 

S= 

•-'..Olio 
TO,(>00 

7G,ooe 

80,000 

S5,ono 
WoM 

fiirA. 
:0U2-.'B 

.Oilman 
.oo-jra 

.    '.Dimn 
.om:!» 

.OO.WJ 

/firft. 

i  00(»« 

lueh. 
0. 

Ineft. 

iDltUllOld. 

ElHjtioUmil. 
TenBtle  streDiab- 

.00021 
.'00U71 

;oo26s 

,i:s 

im 

Oeaerat  mmmarj). 


tation  per  inch  under  iHrnlti  M  elbtln limit do...    .OOIITS 

ioIIodId  area  arte r  mptairiMiar  ceutuin  ot  oriRinat  nivtlnu... 47.3 

liODorruptara , 3".Tt  ontaide  tbo  gaupol  •octlon 

— .-pr.rbnik«DBarraca floe,  silky 


446  SQUARE  AND  PLiT   STEEL  WIBB. 

No.  3816. 

Sample  10. 

Sectional  area,  ".1500  x  ".1487  =  .0223  eqaare  inch. 
Gauged  length,  10". 


Applied  lo.d^ 

p^r'Sch. 

' 

Mt. 

ToUI. 

Isch. 

""^rCr 

4M 

ss 

1,338 
l.t4 

lis? 

I,TS 
1.S9S 

r^ 

2.34f 

5,  WO 

^,m 

WMKt 
K.WO 

«s,ooe 

TO  000 
73,000 

so,  out 

gs 

»,000 

ito.ooo 

104,000 

Inch. 

0. 
.00073 
.001ST 

.oom 
ioosto 

.OOMS 
ioOMO 

.008SO 

/nak. 

:0004J 

!ooo«o 

.000S7 
!0022S 

Jnek. 

0, 

JnaL 

lDltUll<Md. 

frenernl  lummary. 

Tenalle  atnnjilb  pfriqiuiielachaf  origioal  acctiDii 

XlH^llDittperuuarslBcli  of  origlntl  •eclloD 

EIoneMlon  per  Inch  nft«rniptiin 

ElmiMthHi  per  inoli  amler  atnun  M  olullo  limit 

Beduotion  ui  tnt  >f(er  ropture.  pat  oeDtum  of  ortglaat  moCIod 

S«lttooof  rnpEuro 

ChWMter  of  broken  aarfKje 


SQUARE    AND    FLAT   STEEL   WIRE.  447 

3M  BNDS  OF  COILS   AFTEB  3D  DBAWINQ,  IST   HOLS, 

No.  3817. 

Sample  1. 

ft,  ".1170x".1172=.0137  aquare  inch. 
;b,  10". 


" 

iHth. 

'.aom 

'.twstl 
.OIITOO 
.»«T«3 
.00X48 
.OOMS 

ii" 

SncMniilve 
g1i>iiK»IOD 
pariDch. 

P„.J,... 

;zs" 

Bemukt. 

«.'""■ 

IneA 
0. 

Jndk. 

Initial  iMd. 

SlutlDtlmlt. 
T«Dill<iBlr«igth. 

ooioa 

«U015 
(HKIHS 

Qenerat  aumixarjF. 

I  atnmgth  per  aqnara  Inch  of  oricin^  H 
.,_. j-.i.  -* — lntn«l ■BOtioi 


XtBstlolinillpertqiuireliichDf  oriKlnalaBotioD do..- 

SlDnjEAUoa  perlnoh  after  mptarer... .....IdoIi.. 

ElsBgBtloa  per  iDob  uDdtr  atnlti  M  elMtio  limit do... 


Kaduotlou  1b  •»>  sftar  Taptare,  p«T  ceDtnm  of  original  m 

PaatllDB  ofniptDrB I»  outaide  tha  gangsd  Isnidi 


ChanotacwriMviran  (urftiM .. 


BQUABC  AND  FLAT   STEEL  WIBB. 

No.  3818. 

Sample  2. 

I  area,  ".!178x".ll73=.0l37  sqaare  inch, 
iengtb,  10". 


■is- 

periuDh. 

SiiMiwlve 
lion  EDI  mu 
lieriucli. 

l'«rm«nenl 

■^' 

I«th. 

ioolaa 

.W3M 
.0UM« 

■ii 

Inch. 

Inch. 

/""■ 

I=itUlU«^ 

Tensile  ■tm.gth. 

General  lammarg. 


u  sflflt  ruptore,  iMrcsnlumororliiDklanoUoa... 


SqUAKE    AND    FLAT    STKEL    WIBB. 
No.  3819, 
SampUi  3, 


Sectioual  area,  ".1179> 
Ganged  leogtb,  10". 


".IIT'J  =  ,0139  sqnare  iooh. 


Appit 

dl0Bd>. 

Ml. 

*..... 

ToUI. 

"■•3.'" 

V     •"       ■          pg 

Cb" 

Pound,. 
1,112 

£:5 

BO.  000 
■M.UUI) 

lis 

IBS 

I2U,0IIU 
135:  000 

igS 

as 

150,  »8» 

;  00107 
: 00581 

ioooH 

.00760 

: 01038 
:o2i 

nth. 

mtn 

WTM 
KM3 

iuut't 

10382 

0. 

Inth. 
0. 

Initial  iMd. 

asit 

3M 

G68 
»75 

IE 

General  aummary. 


en^lb  per  xqaari)  Inoh  afoTif 


ItednctluD  luiintaartmrnplu 

Position  of  rnptiira 

Ull>i>Gl«rof  brnlccn  suifKe... 


".(6  Inside  the  gutred 


length 
,.iikj 


H.  Ex.  165 29 


Bi^UAUU  AND   FLIT    STKEL    WIBE. 

No.  3S-M. 

Sample  4. 

lAl  area,  ".1173  x".  1174 =.0137  wniare  inch. 
1  leugth,  10". 


'Wr 

pariuob.   1       "^ 

"■^r" 

Be«M 

13 

/nek. 

'.ou 
'.im 

JncA. 
.(KIOTO 

:««« 

ioOOSD 

.amis 
:«ooM 

:«ooitt 

.M132 

indk. 

/•kA. 

InltWlonL 

XlwttcUdili 
Tciwllc  itrength. 

Qmeral  (Kmnutry. 


Eth  per  Hiaire  Incb  of  orljrinBl  N»ctii 

itr»ancriiiptnre,par  cuDlam <if  oi 
bn^eoasinboa  ............... 


ijiiaiix 


lUAEE  AND   VLkT   STEEL   WIRE. 

No.  3821. 

Sample  i. 

1174x".llT8=.0138 square  ioch. 
0". 


onE«ti™ 

S? 

set,'' 

Inch. 
9. 

Benu 

2«A, 

Imh- 

'.omi 

.(KIMT 

.WOJg 
.ODOM 

ss 

.oonfla 

.<M>1«5 

'.Wi 

laeh. 

IniUal  load. 

ElutiaUmll 
TeailletUai 

IBS.  HUB 

.aoeL'4 
.oimB 

Qmeral  luinmarjf. 
TeMile  sCrenRth  p«r  Bniti^  <n<!b  of  arliinul  trcllun pa 

Kl!lng»lion  por li^'i nflnr rii|Hora .^'."!""'"I";^"j;""I'"";i""."!.' 

KloBjretkmperinBli  unilwm.rainalflaiitic limit 

Pu.ilio>iof  rQiiIi.rp," V////.'.'.V-.i'oilU.iiit\ii> 

CbnacteroIbrDkeasurfito* ■ 


SCJUAKE   AND    t'LAT    HTEEL  WIKB. 

No.  3822. 

Sample  6, 

il  area,  ".1184x".llii5=.yi4  square  iiicb. 
leugth,  10". 


■•a-" 

p«i.,ch. 

Siip«»iive 
•et. 

Iruh. 

,O0OT« 
.MIM 

'.oosia 

.1X11)78 
.00743 
.IMWIT 
.  OrWllH 

.00t*3 

.IK>H7 
.WWM 

ivos 

iMA. 

Tm*. 

loitUl 

BS.wiO 

IDS,  UUO 

General  siimxtory. 


SQUARE   AND   PLAT  STEEL   WIBE. 

No.  3823. 

Sample  7. 

,  ".1161  X  ".1160=  ".0135  aqaare  inch 
1,  10". 


^o,  uoo 

{COW 

^^^^^^L"" 

par  Inch. 

«et. 

f"*-"-: 

Komarka. 

! 00418 

■.M51J 

'.on 

Inch. 
0. 

Inch. 
0. 

0. 

Initial  low). 
Elutlo  limit. 

houas 

00038 
(KHI38 

OIWM 

ouoTa 

OdllT 

General  aiimmars. 


TeosileBtrencthpeiKinuelncliarorJiilMl 
EloAtid  liipK  ver  Buaiiru  Inch  ut  (jripliwl  aecl 
Elonentloii  per  inch  sfier  inplnro. 


SQUARE  AND   FLAT  STEEL   WIRE. 

No.  3824. 

Sample  S. 

area,  ".1193  x  ".1189  =  .0142  sqaare  inch, 
lugtb,  10". 


1.1*. 

ElODKBtiOD 

.'mum 
'.Qoesi 

.018 

•{set 

!  00078 

!ooiw> 
.Doiin 

.MOM 
.0003T 

!WKI44 

.'ooasx 
'.ooMa 

'aom 

P«rn»iient 

^    Mt. 

^ 

•un<ti. 

/■* 

J"* 

iDltUllMUL 

TeiiBilc  Btnn) 

SQUARE  AND   PLAT  STEEL  WIRE, 

No.  3825. 

Sample  9. 

Area,  ".1179  x  ".1178  =  .0139  sqaare  iDoh. 
Dgtb,  ".10 


??!:£" 

dODValiaii 
pet  inch. 

Kl. 

pwnMiMlit 

Mt. 

R« 

0,000 

» 

(i,»oo 
fliooo 

loOlM 

looms 

.OMM 
loUSM 

. ooTaB 

.OUHOt) 

:oiosB 

Inch. 

ioOUlHt 
:ooo23 

! 00031 

.oooat 
.ooou 

.00(130 

.oooso 
.eouJ! 

loooio 

.00001 

.ooiao 

.00282 

/nek 

ItuK 

iDltialUwd 

« 

Tnslle  itrenjitb  p«r  aqiAre  Inch  of  orlelnil  mciIdd 

EIodkbUod  p«r  [neb  ifMr  rnpture 

RsctuolLoD  In  Are.1  Hrt«r  mplun,  per  c«Dtam  of  orlglDftl  lootlon.. 


156  SQUARE  AND  FLAT  STEEL  WIBE. 

No.  3826. 

Sample  10. 

Sectional  area,  ".1166  x  ".116<J  =  .01^  sqaare  inch. 
Gauged  length,  10". 


TeiisUe  BtronitUi,  per  aqnare  inch  ororielDtil  Beatli 
ELitAtlfi  limit.  pfirtviDHro  ini'h  o(  orijciDal  Bw:tL<iii . , 


General  ■xmnuirj'- 

ponnds..  1S5,0«0 


IteiluctloD  XD  urea  sflvr  roptare.  par  CBntDm  of  oriifinBl  »cti(Hi H-S 

Puellion  arniptnre 2"oataIde  (be  guged  •acUon 

Chftnotar  of  broksn  Barface , ....flue,  iSlkg 


SQUARE   AND   FLAT   STEEL    WIRE. 

I0IL9    AP-FBI 
HOLB. 

So.  3827. 

Sample  1. 

5  X  ".0995  =  .0099  square  inch. 


„ 

Klonrttlon 
pet  Vuch. 

perinoli. 

PemiMieDt 

s=s 

Renurka. 

IfUh. 

.00M2 
:«0S53 

'.om2 

7mA. 

'.won 

.(MWBS 
.(MOM 

.wm 

!00U38 
.00030 
.00050 

iooosi 
'.wm 

JndL 

Jnth. 

0. 

Initial  li»d. 
Elutlo  limit. 
■Een.ll«  otrongth. 

nnarelnobororiElnHlMctlon pannda..  IS 

■eiuohoforiEiBaliieolicm do...  12 

necrtiptarD Incb.. 

uQeratrainMeliuUc  limit da.-    . 

■DOf  cHi(liul  leetlan 

S".75autalde  tbe  gkogedM 


SQUARE  AND   FLAT   8TKEL  WIHB. 

No.  3828. 

Sample  2, 

»1  area,  ".0992  x  ".0995  =.0099  sqaare  inch, 
length,  10". 


.oous 


General  (unmary. 


lih  per  HinBre  inch  of  otiElD>lHctloii... 

■arHiDBTO  inob  of  oriKlolLt  Hctlim 

Tinch  BLwr  rupture 


8QUARF.  ANO   FLAT  ^STEEL    WIEB. 

No.  3829. 

Sample  3. 

.rea,  ".1006  x  ".1012  =  .01  square  inch. 
igtli,  10". 


la. 

000 
OHO 

000 

CM 

ooo 
000 

IrKh. 
:001M 

iooaflj 
.oosuo 

.fl086» 

:oi!« 

'.ma 

POT  Inch. 

'.  wiim 

.001*1 

si 

.0(Ki:i» 

:S 

'.OOMl 

'.  fim\ 

.«l)072 
.OOOM 

'.wm 

latk. 
0. 

Rm 
luithdk* 

lifter  nip  (nro,  per  cent  nm  of  orLglnUK 


4G0  SQUARE  AND  PLAT  STEEL  WIEB. 

No.  3830. 

Sample  i. 

aoctfonal  area,  ".0999  x  ".099S  =  .0099  eqaare  inch. 
Gauged  length,  10". 


Applied  l<»dt 

BIOBK^Jnn 

!,"™S 

»et.' 

T<.t»L 

'•'.T- 

Bmnark*. 

Foundt. 

sae 

am 
.m 

'.m 
lag? 

1.338 
,3i(8 

toiixiu 
m.Mo 

110,0110 

Il^aoa 
isuiooo 

IM.OOO 
IJll,  000 
lU.MHl 
H",  000 

u;..  "M 
isn.ooo 

iau]uM) 

105,000 

0. 

Ineh. 

loui'Wi 
.iKHIM 

:  110023 

.  m>m 

.UIIUIM 

!  00042 
.OOOM 
.  0(1077 

'.mn 

InciL 

0. 

JmA. 

Initial  l<Hd. 

DltiiBaM»lr8n([th. 

RIhriIb  llmll  iior  •nniire  iD<:h  nroriKinal 

ElnnBiilionp«riiiclinnerriip[.ire. 

EloDEaOon  per  tuch  under  BlTftlnrntelaalic  limit 

Kfiliii^tion  in  nreii  ;ifler  raptDri\per  cenlum  of  oriKlnol  khcU 


.".BO  oiitaids  the  gBugcd 


^ 


area, 
ieiigth. 


SQUARE  AKD  FLAT  STEEL  WIRE. 

No.  3831. 

Sample  5. 

".1005x".1005=.01  8(iuaro  inch. 
10". 


■a""  '■" 

sr 

per  inch. 

Inch. 

a. 

(lermiineiit 

Remarks. 

■oamit. 
O.W»         0 

oonsa 

IM25S 
M628 

umuB 

WMiJ 
026 

.  wnss 

Elutio  limit. 
TeDBUeatnngth. 

10S,UWJ 

lai,  («") 

i:io,  iwo 

I5U.O0O 



Genial  mnuauiry. 

1  per  pfltMn  inch  nf  nrleloal  mUan 

■square  iiiHn.f<.riainjri.ii:lluii 

iDcl'i  umUr "!rX"ir.-l«lk  iin.it! '"■.■■■■.'" ". 
Ml  aflsr  niijlun',  pvr  cuuluui  ururl|piin1  XL-clioB 


■1 


462  SQUARE   AND   FLAT   STEEL   WIRE. 

# 

No.  3832. 

Sample  6. 

Sectional  area,  ''.0997  x  ".0998 =".0099  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per Inch. 

Successive 

elonsiition 

per  incb. 

Permnnent 
set. 

Siiccf'ssive 

Renuu-ks. 

ToUL 

Per  flquare 
inoli. 

ponuaneut 
set. 

Pound*. 

49 

198 

396 

594 

792 

990 

1,030 

1,089 

1,138 

1,188 

1,237 

1,287 

1.336 

1.386 

1,435 

1.485 

1,534 

1.584 

1,633 

1,662 

Pound*. 

5.000 

20.000 

40,000 

60,000 

80.000 

100.000 

105.000 

110,000 

115,000 

120,  000 

125. 000 

130,000 

135, 000 

140.000 

145, 000 

150,  000 

155,000 

160,  000 

165,000 

167,880 

Inch. 
0. 

.00076 
.00162 
.00248 
.00348 
.00467 
.00485 
. 00523 
.00565 
.00597 
.00642 
.00005 
. 00750 
.0OS4O 
.00940 
.01880 
.01200 
.014 
.020 

Inch. 
0. 

.00076 
.00086 

. OO086 
.00100 
.00119 
. 00018 
.00038 
.00012 
.  000:52 
.00045 
.00(53 
.  0()t'55 
.OIH»00 
.00:00 
.00140 
.00180 
.00140 
.000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  sh'ength« 

1 

1 

' 

1 

1 

■ 

'      1    .' 

' 

General  etimmary. 

Tensile  stronjB^h  per  square  inch  of  original  section pounds. .  167, 880 

Klastic  limit  por  so aare  inch  of  original  section  do...        .013 

Elongation  pt^r  inch  after  rupture inch..  120,000 

Elongation  per  inch  under  strain  Htela«tic  limit ..do...     .00597 

Reduction  in  area  after  rupture,  per  centum  of  original  sect  ion 46.  5 

position  of  rupture 1".45  outside  the  gauged  section 

Character  of  broken  surface. liiie,  sUky 


SQUAKE  ASD   FLAT  8TEBL  WIBE. 
No.  3833. 
Sample  7. 

TOa,  ".1003  X  ".1014  =  .0101  eqaare  inch. 
)gtb,  10". 


■ptES" 

Porni»nont 

SnoccnxiTe 

B 

T.J.. 

Inch. 

'.mn 
'.m«! 

.'oosoo 
.oosao 

.00871) 
'.017 

Intk. 

ioooss 

.MlflS 

.noo8> 
.00121 

!0004D 
.(H)038 

!0IKIS2 

!0UUG3 
.00080 

.ooiw 

.00127 
.00I8« 
.OMIS 
.004 

Inch. 

Inch. 

0. 

iDlUallo 

GoRn-oI  »umnary. 
«>qairn  inoh  Of  DHglnal  section 


B,  per  conluinoC  origin 

[  action.. . 

--■■■■,;■■,■■■,-;• 

6QUAEB   AND  FLAT  STUEL    Vfl&S. 
No.  3834. 
Sample  8. 

Btjiiare  inch. 


I  area,  ".0004  x  ".090.4=' 
leugtli,  111". 


loada. 

I'M 

ncntion 
iucb. 

Suflfe«ive 
per  ineh. 

rernnnuiil 

S...r.,,lv. 

^.., 

"DHndJ. 

MBIO 

wieii 

OliSS 

/mA.' 

Inch. 

/HCA. 

iDltUllowL 

MOW 

MIDI) 

OUWU 

MU.12 
OMKIg 
OWHO 
MM2 
WNJ5R 

ODMI 

IW2W 

IIS.OOU 

TMi»Uo.treii( 

General  tummari/. 

h  per  Kiuitrelncli  of  orlicinnl  twctfoa,...-,, 

THuiwrsliiuhaforlglujiLHoiiticiii 

incfiifur  luptun.  .....   

•BB  Bfter  ruptnro,  per  iii'niiim  o[  otlK'ool  »m:tioB... 

okeusDiCua 


..".(Ooalaidelliagi 


■^^^Rflw^ 


SQUABK   AND   FLAT   STEEL   WIBB. 
No.  3836. 
Sample  9. 

sqaare  inch. 


lal  area,  ".0993  x  ".0994=. 
1  leagth,  10". 


".X" 

"^jcr 

p«riDcb. 

„„„... 

Braiarks. 

3 

OOWl 
0«IM 

»02» 
00380 

OOM! 

OOASZ 

oeoM 
ootra 

s 

oiosa 

010 

Ineh. 

0. 
.OOOBt 

iooOBo 
!ooo-js 

.00038 

.ooou 

.00050 

'.vxm 

.000X3 

'ooira 

:oo3 

IneK 

Inch. 
0. 

InitUllMd. 
BluUo  limit. 

S;S 

Sa 

sss 

140.000 

ss 

iSS 

Bmentl  lummary. 


BloDgiClon  p«ri[ 


BR«r  mptore,  p«r  t 


...(KHIDdl..    IW.!:^ 


it«r  of  broken  ULrAwe.-- 

H.  Ex.  166 30 


I  ofotluliiBlaeiillon.- 


..  3''.3i  outnida  Iha  ^agei  » 
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SQUABE   AND  FLAT   STEEL   WISE. 


<  .  ^ 


No.  3836. 

Sample  10. 

Sectional  area,  ^M0a4x'M006=:.010  square  inch. 
Ganged  length,  10''. 


Applied  loadB. 

Elonntion 
perlnoh. 

SncceMiTe 

elonntion 

per  inch. 

Permanent 
■et. 

SacceaaiTe 

permanent 

set. 

Benarka. 

ToUl. 

Per  eoaare 
inon. 

Pounds, 

50 

200 

400 

600 

800 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,800 

1,350 

1,400 

1,460 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

Powidi. 

6.000 

20,000 

40,000 

60,000 

80.000 

100,000 

105.  000 

110,000 

115,000 

120.000 

125.000 

130.000 

135.000 

140.000 

145,000 

150,000 

155.000 

160,000 

165,000 

170,000 

175.000 

180^000 

Ineh. 

0. 

.00086 
.00167 
.00258 
.00348 
.00446 
.00478 
.00506 
.00537 
.00576 
.00610 
.00653 
.00708 
.00760 
.00806 
.00870 
.00966 
.01040 
.01160 
.014 
.017 
.024 

0. 

.00086 
.00081 
.00086 
.00000 
.00108 
.00027 
.00038 
.00031 
.00038 
.00036 
.00043 
.00050 
.00067 
.00045 
.00066 
.00065 
.00085 
.00120 
.00240 
.003 
.007 

Inch. 
0. 

Inch. 
0. 

Initial  kMuL 
mastle  limit. 

Tensile  strength. 

Otneral  wmmary. 

Tensile  streDj{th  per  square  inch  of  original  section pounds..  180,000 

Elastic  limit  per  SQuare  inch  of  original  section do...  HS,000 

Elongation  per  inon  after  rapture inch..       .019 

Elongation  perinoh  under  strain  at  elastic  limit do...    .00610 

Keduction  in  area  after  rupture,  per  centum  of  original  section 86.0 

Position  of  rupture. I'^SO inside  the  ganged  section 

Character  of  broken  soifisce • • ...flnei  silkj 


SQUARE  AND  FLAT  STEEL  WIRE. 
FINISHED  WIRE  'M  SQUARE  TINNED. 

Bo.  3798. 


467 


Sample  1. 

Sectional  area,  ^0986x^^099=:.0097  square  inch. 
Ganged  length,  1<K^ 


AppUed  loads. 

Slongation 
per  mob. 

Snooeasiye 

elongation 

per  inch. 

Permanent 

set. 

Snooesaire 

permanent 

•eU 

Bemarka. 

Total. 

Persqaare 
Incn. 

PimndM, 

48 

194 

888 

688 

778 

824 

878 

921 

970 

1,018 

1,007 

1,116 

1,164 

1,212 

1,901 

1.809 

1,868 

1,400 

1,465 

1,508 

1,662 

1,000 

1,049 

1,007 

1,788 

Poundt, 

6.000 

20,000 

40,000 

00,000 

80,000 

86,000 

00,000 

06,000 

100,000 

106,000 

110,000 

115.000 

120,000 

125.000 

.180.000 

185,000 

140,000 

146.000 

160,000 

156,000 

100,000 

106,000 

170,000 

175,000 

170^  180 

Jnok. 
0. 

.00076 
.00150 
.00220 
.00298 
.00814 
.00332 
.00355 
.00375 
.00303 
.00418 
.00488 
.00463 
.00488 
.00513 
.00540 
.00568 
.00003 
.00042 
.00088 
.00700 
.00872 
.0J088 
.018 

Inch. 
0. 

.00076 
.00075 
. 00070 
.00078 
.00010 
.00018 
.00023 
.00020 
.00018 
.00025 
.00020 
.00025 
.00025 
.00026 
.00027 
.00028 
.00636 
.00039 
.00060 
.00002 
.00112 
.00210 
.00712 

Inek. 
0. 

Inch. 
0. 

Inltlalload. 

« 

Elaatio  limit. 
Tenaile  atrengtli. 

General  9wnma/ty. 

Tenaile  strength  per  sqnare  inoh  of  oriffinal  section ponnds..  179,180 

Elaatio  limit  per  sanare  inch  of  original  section do...  150,000 

Blongatton  per  inon  after  mptore inch..       .028 

Elongation  per  inohnndersuain  at  elastic  Umit do...    .00642 

Bednction  m  area  alter  raptors,  per  oentam  of  original  section 87.1 

PoaittoB  of  mptnre 2".25  inside  the  ganged  section 

Character  of  hxoksn  •uzfaoo , floe,  silky 


r 


8QUABE  AND  FLAT  STEEL  WIRE. 

No.  3800. 

Sample  3. 

Sectional  area,  '^0988x^0994=.0098  sqnare  inch. 
Ganged  length,  10 ''. 
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Applied  loadB. 

Elongation 
per  inoh. 

Saooesslve 

elongation 

perlnob. 

Permanent 
aet. 

SnoceaaiTO 

permanent 

aet. 

Bemarka. 

TotaL 

Per  sqaare 
inoh. 

Pound*. 

49 

196 

892 

588 

784 

980 

1,029 

1,078 

1.127 

1,176 

1,225 

1,274 

1,823 

1(872 

1,421 

1,470 

1,519 

1,568 

1,617 

1,666 

1,715 

1.764 

1.800 

Pound*. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

105,000 

110,000 

115,000 

120.000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

180,000 

188,670 

IneJL 
0. 

.00064 
.00138 
.00216 
.00296 
.00377 
.00392 
.00414 
.    .00434 
.00461 
.00486 
.00505 
.00526 
.00551 
.00584 
.00611 
.00657 
.00702 
.00776 
.00890 
.01270 
.021 

Ineh, 
0. 

.00064 
.00074 
.00078 
.00080 
.00081 
. 00015 
.00022 
.00020 
.00027 
.00025 
.00019 
.00021 
.00025 
.00033 
.00027 
.00046 
.00045 
.00074 
.00114 
.00380 
.00830 

0. 

Ineh. 
0. 

• 
Initial  load. 

Elaatic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  seotion pounds..  188,670 

Elastic  limit  per  sqnare  inch  of  original  section .do...  160,000 

Elongation  per  incn  after  rupture inch..       0.80 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00611 

Berlnotion  in  area  alter  rupture,  per  centum  of  original  seotion 86.7 

Position  of  roptare 3".75  inside  the  ganged  aeotion 

Gharaotorof  noken  BUfisee iliie,ai]kj 


n 
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►.'■'"/.'■■'.' 


SQUARE   AND   FLAT  STEEL  WIBE. 

No.  3799. 


Sample  2. 

Sectional  area,  '^0990x^0993=.0098  sqaare  inch. 
Gauged  length,  W. 


Applied  loftda. 

Elonntion 
perlnoh. 

SncoessiTd 

elongation 

perlnch. 

Permanent 
■et. 

Snooecsive 

permanent 

set. 

Total 

Per  squiire 
Incn. 

49 
196 
892 
588 

784 
080 
1,029 
1,078 
1,127 
1,176 
1,225 
1,274 
1,323 
1,878 
1,421 
1,4TO 
1,519 
1,568 
1,617 
1,666 
1,708 

Poundt. 

6.000 

20.000 

40,000 

60,000 

80,000 

100,000 

105,000 

110,000 

11^000 

120,000 

125.000 

180.000 

135,000 

140,000 

145.000 

150,000 

'156.000 

160,000 

165,000 

170.000 

174,290 

Jneh, 
0. 
.00066 

.00138 
.00220 
.00298 
.00374 
.00388 
.00411 
.00436 
.00460 
.00482 
.00511 
.00539 
.00570 
.00604 
.00648 
.00714 
.00797 
.01037 
.020 

Jneh. 
0. 

.00065 
.  0Q07S 
.00082 
.00078 
.00076 
.00014 
.00023 
.00027 
.00024 
.00022 
.00029 
.00028 
.00031 
.001)34 
.00044 
.00066 
.00083 
.00240 
.00963 

0. 

Jneh. 
0. 

Initial  load. 

ElaaUclimit 
Tensile  strength. 

• 

General  summary. 

TenBileatrengthpersqnare  inch  of  original  stM^tion pounds..  174,290 

Blastio  limit  per  sauare inch  of  original seotion do...  145^000 

Elongation  per  incn  after  mptnre inch..       .015 

Elongation  per  Inoh  under  strain  at  elastic  limit do...    .00604 

Redaction  in  area  after  mptnre,  per  centum  of  original  seotion 34.7 

Position  of  mptnre y.  2  outside  the  ganged  see  tion 

CharaQter  of  broken  tiirllMt  ....•••«*..• fine^  silky 


r 


\ 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3800, 

Sample  3. 

Sectional  ^rea,  ''.0988x'^0994=.0098  square  inch. 
Oanged  length,  10  '\ 
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Applied  loads. 

Eloneatloii 
permoh. 

Siioo«MlTe 

elODEation 

perlnch. 

PermaDent 
set. 

SnoceMlTe 

pemiaDeiit 

set 

Remarks. 

TotaL 

Per  sqnare 

iDOh. 

Pounds. 

49 

196 

892 

588 

784 

960 

1,029 

1,078 

1,127 

1,176 

1.225 

1,274 

1,823 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,666 

1,715 

1,764 

1,800 

Pound*. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

105,000 

110,000 

115,000 

120.000 

125.000 

130.000 

185.000 

140.000 

145,000 

150,000 

155.000 

160,000 

165,000 

170.000 

176,000 

180.000 

188,670 

Inch. 
0. 

.00064 
.00138 
.00216 
.00296 
.00377 
.00392 
.00414 
.    .00434 
.00461 
.00486 

.oo.'yos 

.00526 
.00551 
.00584 
.00611 
.00657 
.00702 
.00776 
.00890 
.01270 
.021 

Inch. 
0. 

.00064 
.00074 
.00078 
.00080 
.00081 
.00015 
.00022 
.00020 
.00027 
.00025 
.00019 
.00021 
.00025 
.00033 
.00027 
.00046 
.00045 
.00074 
.00114 
.00380 
.00830 

JfM*. 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

Oweral  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  188,670 

Blastic  limit  per  sanare  Inch  of  original  section do...  160,000 

Elongation  per  inon  aftermptare inch..       0.80 

Blongation  per  Inoh  under  straiu  at  elastic  limit do...    .00611 

Bednctionin  area  atter  rapture,  per  centum  of  original  section 86.7 

Position  of  rapture 3".75  inside  the  gauged  section 

Character  of  broken  razfisee line,  silk/ 
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■■•s.    »■-  « 


»\ 


SQUABB  AND  FLAT   STEEL  WIRE. 

No.  3801. 


S(Mnpl€  4. 

Sectional  area,  ''.0987x^0992 =.0098  square  ineh. 
Ganged  length,  lO'^ 


AppUedkMds. 

EloBffftdon 
per  inob. 

SnoMUiv* 
•lonffalloii 
per  mob. 

Fennuie&t 

Sneoentv 
pennMMnt 

Mt. 

—. 

TotiO. 

Persqiuire 
inoh. 

49 
196 
892 
688 

784 
980 
1,029 
1,078 
1,127 
1.176 
1,225 
1,274 
1,828 
1,378 
1,421 
1,470 
1,619 
1,668 
1,617 

A,  000 

1,716 
1,764 

Poundi.  * 

6,000 

90,000 

40,000 

69.000 

80,000 

100.000 

105,000 

110.000 

116^000 

120,000 

125.000 

130,000 

135,000 

140,000 

146^000 

160,000 

166k  000 

160.009 

165,000 

170.000 

175^000 

180,000 

0. 

.00077 
.00182 
.00285 
.00804 
.00895 
.00408 
.00487 
.00465 
.00478 
.00506 
.00581 
.00568 
.00588 
.00618 
.00658 
.00700 
.00768 
.00886 
.01142 
.018 

InOu 

a 

.90077 
.00075 
.00083 
.00069 
.00091 
.00018 
.00029 
.00018 
.00028 
.00028 
.00026 
.00022 
.00036 
.00030 
.00036 
.00047 
.00068 
.00117 
.00257 
.00658 

9. 

JfMft. 

.0 

Initial  iMd. 

BUatto  limit 
TensHe  itrength. 

. 

General  summary. 

Tensile  stieiigth  per  aqoAre  inch  of  orlsdoal  section pounds..  180,000 

IDaetio  limit  per  BonAre  inch  of  originm  section do...  169,900 

Sloogntion  per  inon  after  mptnre inch..       .015 

Elongation  perinoh  under  strain  at  elastic  limit do...    .00683 

Bedaotion  in  area  after  mptnre,  per  ceninm  of  original  section 8T.  8 

Position  of  mptare ".80  outside  the  ganged  sootioa 

Chaiaotsr  of  broken  snxftoe iliii^BlUqr 


i 


Sectional  nrea,  ".1002  x  ".1003 
Janged  length,  10". 


BQUABE   AND   FLAT   STEEL   WISE. 
No.  3802. 
Sample  5. 

.010  aqaare  inoh. 


AppUMlMdit.       |_ 

istt" 

wL 

iHLSLi 

BeBubL 

■Tottl. 

"ar  " 

X'o^" 

*-*■ 

B 

mtoo 

I1I>,00« 

llS^OOO 

lM,00t 
1U,D00 
IWOOO 

na*. 

002M 
IMS06 
00300 

ooua 

00430 
OMBl 

OOMM 
OOHS 

00568 

oosn 

00711 
OOTM 
00011 

Si" 

7«IL 

iooOTS 

;E 

.001)19 
.00031 

iooow 

: 00001 

!00MT 

.<mt2 

.OOft 

/"* 

ItKk. 

Initial  load. 

ElMtio  limit. 
TmtUtnUfmga,. 

fS 

hS 

l.«M 

Q«neral  lumMars, 

I«Datlertr*iigthp«i>qtiiTelnBlioroilK<iu]MoIJan 

XIaatia  IlaK  par  nnare  Inch  of  oriKlnal  Hutlon 

XIoaEatlon  per  Inon  after  rapture 

Blongatioii  par  inoh  midar  atraln  at  elaatio  llinlt ..--..- 

BadoBtlOB  In  ana  after  rapton,  per  OBntuu  oforlglnBl  Kotlon 

Poaltioi  of  Toptore 

Owatatof  teotanamftoe 


172  SQUARE   AND  FLAT  STEEL   WIRE. 

No.  3803. 

Sample  6. 

Sectional  area,  ".0994  x  ".OlOOs.OOSd  square  iocb. 
(iaused  leugth,  10". 


Omtral  ««mM  ary. 


Tniiaileiti«Dinlipw>qnar«lDChof  nriiiunliierllon pound*..  177, MU 

Klutlo  limit  pCTSoMw  Inch  of  orii(ln»f»Bction do  .,  ias,ll« 

Klongatlonperlnebarierraptani Inch..        .*K!( 

eioaipiClim  per  luoli  under  Btnln  at  slMticUmlt do  ..    .0<MU8 

lc<'dncii4>ii  in mr«a after  mplun,  pvrcAntnni  of  oii^nal  aectloD -'.,.-- 8^1 

Poitliou  of  ropture  1".«6  Indda  UMRMwed  w<i11t>N 

Charaotetot  brakaa  lorflMO fln^■llky 


SQUARE    AND   FLAT   STEEL  WISE. 

No.  3804. 
Sample  8. 

Sectional  area,  '^0993x'^0994=r.0a99  sqnareinoh. 
Oaaged  length,  KK'. 
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Applied  loftda. 

Elongation 
per  inch. 

SaocesslTe 

elongation 

per  inch. 

Permanent 
set 

SnoeeulYe 

permanent 

set 

BamarlcB. 

.TotaL 

Per  square 
incn. 

PoundM. 

49 

106 

396 

504 

792 

990 

1,039 

1,080 

1,138 

1,188 

1,237 

1,287 

1,836 

1,386 

1,435 

1,485 

1,534 

1,584 

1.633 

1,683 

1,780 

Potmdg. 

6,000 

20,000 

40, 010 

60,000 

80,000 

100,000 

106,000 

110,000 

115.000 

120, 000 

125.000 

130,000 

135.000 

140,000 

145.000 

«   150,000 

156.000 

160,000 

165,000 

170.000 

174,750 

Inch. 
0. 
.00078 
.00166 
.00228 
.00310 
.     .00388 
.00406 
.00424 
.00448 
.00467 
.00490 
.00512 
.00539 
.00570 
.00607 
.00637 
.00689 
.00781 
.01223 
.022 

Inch. 
0. 
.00078 
.00078 
.00072 
.00082 
.00078 
.00018 
.00018 
.00024 
.00019 
.0U023 
.00022 
.00027 
.00031* 
.00027 
.00040 
.00052 
.00002 
.00442 
.00977 

Jndu 
0. 

IftDh. 

0. 

Initial  load. 

Elaetio  limit. 
Tensile  strengtb. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section '. pounds..  174,750 

Elastic  limit  per  square  inch  of  original  section do...  14.%  000 

Elongation  per  incn  after  rapture 1 ineh..      #021 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00607 

Bedaction  in  area  after  rapture,  per  centam  of  original  section 42.4 

Position  of  mptare 5".96  outside  the  gauged  seotion 

Cbaraoter  of  broken  surface flne^  silky 


.^:::'. 
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SQUARE   AND   FLAT   STEEL  WISE. 

No.  3805. 


8ample  9. 

Sectional  area,  ^'.0996x^0995=. 0099  sqaare  inch. 
Gauged  length,  10". 


Applied  IomU. 

Elongation 
perinoh. 

Soooemive 

eloniration 

per  inob. 

PennaDent 
•et. 

Sooceaaiye 
permanent 

Mt. 

Semarks. 

Total. 

PerMaare 
iDoh. 

Pounds. 

4W 

198 

896 

504 

792 

990 

1,039 

1,089 

1,138 

1,188 

1,287 

1,287 

1.336 

1.386 

1,435 

1,486 

1,634 

1,584 

1,633 

1,683 

1,732 

1,780 

Poundg. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130.000 

135,000 

140.000 

145,000 

160,000 

155,000 

160,000 

168,000 

170,000 

175,000 

179,800 

InOu 

0. 

.00072 
.00149 
.00224 
.00308 
.00896 
.00418 
.00486 
.00467 
.00487 
.00614 
.006a 
.00571 
.00602 
.00642 
.00686 
.00738 
.00818 
.00033 
.013 
.017 

0. 

.00072 
.00077 
.00079 
.00084 
.00087 
.00018 
.00023 
.00031 
.00020 
.00027 
.00030 
.00027 
.00031 
.00040 
.00044 
.00052 
.00080 
.00115 
.00267 
.005 

Inch. 
0. 

0. 

Initialload. 

Blaatie  liffla 
Tensfle  stren^. 

• 

.......t.... 

General  iummary, 

Teneile  strength  per  square  inch  of  original  section pounds..  170,800 

Elastic  limit  per  sqaare  inch  of  original  section do...  140,000 

Elongation  per  inch  after  raptore Inch..       .012 

EloDfRition  per  inch  under  strain  at  elastic  limit do...    .00602 

Reduction  in  area  after  rupture,  per  oentum  of  original  section 26.3 

Position  of  rapture 8. ''95  outside  the  gauged  section 

Character  of  broken  surihoe • • :.ilne,  sill^ 


SQUARE  AND  FLAT  STEEL  WISE. 

No.  3806. 
Sample  10. 
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Sectional  area,  M0a2  x  'M004=.010  sqaare  inch. 
Ganged  length,  W. 


Applied  loads. 

Elongmtion 
perlBoh. 

Soooesftive 

eloogfttion 

per  inch. 

Permanent 
set. 

Saeoeeeiye 

permanent 

set 

TotaL 

Per  ea  oare 
inotu 

Poundt, 
50 
200 
460 
600 
800 
1,000 
1,060 
1,100 
1,160 
1,900 
1,250 
1,800 
1,850 
1,400 
1,460 
1,500 
1.560 
1.600 
1,660 
1.700 
1.760 
1.800 
1.860 
1,900 
1,908 

Pound*. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
106,000 
110,000 
116,000 
120,000 
126,000 
180.000 
186,000 
140,000 
146,000 
150.000 
155,000 
160,000 
166,000 
170,000 
176.000 
180,000 
185,  000 
190,000 
190,800 

Ineh. 
0. 

.OOOTJ 
.00150 
.00226 
.00306 
.003^ 
.00403 
.00427 
.00447 
.00473 
.00498 
.00524 
.00653 
.00577 
.00609 
.00647 
.00677 
.00725 
.00776 
.00845 
.00912 
.Oil 
.013 
.017 

Inch, 

0. 

.00073 
.00077 
.00076 
.00079 

.  (mis 

.00020 

.00024 

.00020 

•00026 

.00026 

.00026 

.00020 

.00024 

.00032 

.00038 

.00030 

.00048 

.00051 

.00069 

.00067 

.00188 

.002 

.004 

Ineh, 
0. 

IndL 
0. 

Initial  load. 

Elastic  limit. 
Tensile  stren  j;th. 

.  ...^..... 

General  summary. 

Tjeasile  strength  per  Rqnare  inch  of  oriffinal  section pounds..  100,800 

K,aatlo  limit  per  aoiiare  inch  of  orlji^nar section do...  155,000 

E  ungation  per  incn  after  raptare inch..       .012 

E  ongation  per  inch  nnder  strain  at  elastic  limit do...    .00670 

Reduction  in  area  after  mptore,  per  centnm  of  original  section 80.7 

Position  of  rapture ^ ".76  inside  the  ganged  seotion 

Character  of  bioksnanxfMe fine^  silky 


SQUABE   AKt)   FLAT  STEEL  WUELB. 

No.  3998. 

Mark,  No.  20. 

Sectional  area,  ''.0994  x  ^'.9995 =.0099  square  inch. 

Ganged  length,  lO''. 


Applied  loMla. 

BloDgatiou 
per  inch. 

Sncoeeaive 

elongation 

per  inch. 

Permanent 
set. 

SaooeaalTe 

permanent 

•et. 

Bemarka. 

TotaL 

Per  sooare 
inoQ. 

Pounds. 

49 

196 

896 

594 

792 

990 

1,188 

1,287 

1.287 

1,336 

1,386 

1.436 

1.485 

1,535 

1,584 

1,634 

1.683 

1,733 

1,782 

1.832 

1,868 

Pounds. 

5.000 

20.000 

40.000 

60,000 

80.000 

100,000 

120,000 

125,000 

180,000 

186.000 

140.000 

145,000 

150,000 

155.000 

160,000 

165.000 

170,000 

175.000 

180,000 

185,000 

188,690 

Inek, 
0. 

.00069 
.00142 
.00221 
.00297 
.00381 
.00467 
.00482 
.00503 
.00530 
.00566 
.00581 
.00610 
.00647 
.00678 
.00731 
.00790 
.00932 
.01160 
.022 

Inch, 
0. 
.00069 
.00073 
.00079 
.00070 
.00084 
.00086 
.00015 
.00021 
.00027 
.00025 
.00026 
.00029 
.00037 

.ooost 

.0(H)53 
.00059 
.00142 
.00228 
.0104 

Inch, 
0. 

IneK 
0. 

Initlalload. 

Blastio  limit. 
TentUe  strength. 

General  eummarjf. 

Tensile  strength  per  square  inch  of  original  section pooads..  188,690 

Elasticlimit  per  Bouaro  inch  of  original  seotion do...  160,000 

Elongation  per  inch  after  rnptnre inch..        .027 

ElouKation  per  inch  under  strain  at  elastic  limit do...    .00678 

Beduotion  in  area  after  rupture,  per  centum  of  original  seotion 48.4 

Position  of  rupture a".8  inaide  the  ganged  seotion 

Character  of  broken  surXiaoe flne»  silky 


i*- 


>  * 


»■■. 


SQUABE  AND  FLAT  STEEL  WIRE. 
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'^Z*-. 

.».«-—<!. 

-y-« 

•..■■t-\ 

...  ». . 

• 

,  " 

*i* 

•  ^ 

No.  4000. 

Mark,  No.  30. 

Sectional  area,  ^^0e92x'^0993=:.00^8  sqaare  inch. 

Gauged  length,  lO'^ 


Applied  loads. 

Elonsatioii 
perlBoh. 

Socoeasive 

elongation 

per  inch. 

Permanent 
set. 

Sacoessire 
permanent 

aet. 

Remarks. 

TotaL 

ParMnare 
inon. 

P»unda. 

49 

196 

392 

588 

784 

980 

1,176 

1.225 

1,274 

1,323 

1,872 

1,421 

1,470 

1,519 

1,568 

1,586 

• 

Pounds. 

5.000 

20,000 

40.000 

60,000 

80,000 

100,000 

120.000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

155^000 

160,000 

161,840 

Inch, 

0. 

.00074 
.00156 
.00234 
.00317 
.00421 
.00544 
.00576 
.00628 
.00678 
.00748 
.00848 
.00073 
.01816 
.023 

0. 

.00074 
.00082 
.00078 
.00083 
.00104 
.00123 
.00032 
.00047 
.00055 
.00065 
.00105 

Inch, 

IneK 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

'■?.' 


■  •;, 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  161,840 

Elastic  limit  per  saoare  inch  of  original  section do...  125,000 

Elongation  per  inch  after  ruptnre ,... inch..       .017 

ElongaUon  per  inch  under  strain  at  elastic  limit do*..    .00576 

Redu<4ion  in  area  after  mptare,  per  centnm  of  original  section 40.8 

Position  of  raptnre ".25  outside  the  ganged  section 

Character  of  broken  surface fine,  silky 
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SQUARE  AND  FLAT  STEEL  WIBB. 


No.  4001. 

Mark,  No.  35. 

Sectional  area,  .''0992  x ''.0993 =.0098  sqaare  inch. 

Ganged  length,  10''. 


Applied  ImmU. 

Elonntiim 
per  Inoh. 

SnooeesiTe 

eloDgation 

per  Inoh. 

Permanent 
set. 

SnooeeaiTe 
permanent 
aet. 

Bemarka. 

Total. 

PerMUAre 
inoh. 

Poundi. 

49 

196 

892 

688 

787 

980 

1,176 

1,22ft 

1,274 

1.323 

1,372 

1.421 

1,470 

1,519 

1,568 

1,617 

1,666 

1,715 

1,754 

1,816 

POMMlf. 

6.000 

20,006 

40,000 

60,000 

80,000 

100,000 

120,000 

128^000 

180.000 

185,000 

140,000 

146,000 

150,000 

165,000 

160,000 

165,000 

170,000 

175.000 

180,000 

185,810 

Jnek. 
0. 
.60078 
.00157 
.60227 
.00308 
.00887 
.00480 
.00496 
.00517 
.00547 
.00562 
.00588 
.00638 
.00679 
.00728 
.00790 
.00900 
.01170 
.017 

0. 
.00078 
.00079 
.00070 
.00075 
.00085 
.00093 
.00018 
.00019 
.00030 
.00015 
.00U36 
.  0U040 
.00041 
.00051 
.00071 
.00101 
.00270 
.0063 

Inch, 
0. 

0. 

InitlallMd. 

*"    ••••-••• 

Elaatic  limit 

1 
• 

Tensile  strength. 

•  •■•■«    «••«  m\ 

Tensile  strength  per  aqvara  Inoh  of  original  section ponnds..  185,310 

Elastic  limit  per  square  inch  of  original  section do  ..  165,000 

Elongation  per  inoh  after  rapture inch..       .01*5 

Elongation  per  inoh  under  strain  at  elastic  limit do...    .00070 

Redaction  in  area  after  rupture^  per  centum  of  original  section do...       34.7 

Position  of  rupture 4'Mnside the  gauged  section 

Character  of  hroken  aurfiMe •• • fine,  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4002. 

MarkB,  No.  40. 

Sectional  area,  'M002x'M005=:.010  square  inch. 

Gauged  length,  W, 
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» 


Applied  loads. 

EloDfTstion 
per  luch. 

SurceMlro- 
per  inch. 

PermanoDl 
set. 

Snocesslve 

Remarks. 

ToUL 

• 

Per  square 
iucn. 

l>eriDauuut 
set. 

_      -         _ 

Inch. 
0. 

Poundt, 

50 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,300 

1.350 

1.400 

1,450 

1.500 

1,550 

1.600 

1,660 

1,700 

1,760 

1.700 

Pound*. 

6,000 

20,000 

40,000 

60.000 

80,000 

100.000 

120.000 

125,000 

130.000 

135.000 

140.  OOu 

146,000 

160.000 

156^000 

160.000 

165.000 

170.000 

175,000 

176|000 

Inoh, 
0. 

.00080 

.00160 

.00235 

.00310 

.00410 

.00515 

.00637 

.00665 

.00598 

.00637 

.00679 

.00728 

.00795 

.00900 

.01040 

.016 

.022 

Inek. 
0. 

.00080 

.00080 

.00076 

.00075 

.00100 

.00103 

.00028 

.00028 

.00033 

.00039 

.00042 

.00040 

.00067 

.00105 

.00140 

.0046 

.007 

Inch, 
0. 

IniUalload. 

• 

Elastic  limit 

• 

Tensile  strength. 

* 

. 



'  ♦ 


General  swaimary, 

Tensfle  strength  per  square  inch  of  original  section. pounds..  176,000 

Blastio  limit  per  snoare  inch  or  original  section do...  145,000 

Elongation  per  incn  after  rupture inch.^       .024 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00670 

Reduction  in  area  after  rupture,  per  centum  of  original  section 33.0 

PosiUim  of  rupture 1".  6  inside  the  gauged  section 

Character  of  broken  surface • fine  silky 

H.  Ex.  166 31 


/"' 
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SQUARE   AMD   FLAT    STEEL   WIBE. 


No.  4003. 

Marks,  No.  45. 

Sectioual  area,  ''.09S8x''.0987=:  .0098  square  inch. 

Gauged  length,  10^'. 


Applied  loads. 

EIODsation 
per  mob. 

Suooeeeive 

elongatloo 

per  ijtch. 

FenDanent 

net. 

Saooeaeive 

permanent 

set. 

RfunarVa. 

TotaL 

Per  square 
Inch. 

Pimndt. 

48 

106 

802 

588 

784 

080 

1,176 

1,226 

1,274 

1,328 

1,872 

1,421 

.1.470 

1.510 

1,568 

1,617 

1,666 

1,715 

1,744 

Pound*, 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

180.000 

135,000 

140,000 

145,000 

160,000 

155,000 

160,000 

105,600 

170,000 

175,000 

177,000 

Inch, 
0. 

.00076 
.00160 
.00210 
.00804 
.00300 
.00474 
.00400 
.00510 
.00540 
.00572 
.00606 
.00644 
.00601 
.00748 
.00818 
01280 
.021 

Inoh. 
0. 

.00075 
.00075 
.00060 
.00085 
.00005 
.00075 
.00016 
.00028 
.00021 
.00038 
.00034 
.00088 
.00050 
.00055 
.00064 
.00467 

.ooa 

0. 

Inch, 
0. 

loitial  load. 

Blastiolhnlt. 
Tensile  atrength. 

• 

^ 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  177,i 

Slastie  limit  per  square  inch  of  original  section do...  150,000 

Elongation  per  inch  after  rupture inch..       .028 

Slongation  peiinch  under  strain  at  elastic  Umit do  ..    .00644 

Keduotion  in  area  afler  rupture,  per  centum  of  original  section...... 36L7 

Position  of  rapture r'.76  inside  the  ganged  section 

Character  ot  nroken  sncfisoe • fine  silky 


SQUARE   AND   FLAT   STEEL   WIRE. 

No«  4004. 
M&rks  lSo>  50. 

Sectional  area,  ^'.0983  x  '^0985  =  .0007  square  inch. 
Ganged  length,  10"'. 
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1  . 


Applied  loads. 

ElonfeaUon 
per  inch. 

Socoesaive 

elonjratton 

por  inch. 

Pennanent 
■et. 

SBCoesaiye 

pennanent 

set. 

Bemarks. 

Total. 

PeraqoATe 
inon. 

F&vnd$. 

48 

194 

388 

582 

776 

970 

1,164 

1,212 

1,261 

1,809 

1,858 

1,406 

1,455 

1,508 

1,553 

1,600 

1,049 

1,683 

Poundi. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125.000 

180,000 

135.000 

140,000 

145,000 

150.000 

155,000 

160.000 

165,000 

170,000 

178,510 

Inch. 

0. 

.00070 
.00161 
.00233 
.00318 
.00428 
.00540 
.00568 
.00613 
.00653 
.00687 
.00752 
.00817 
.00903 
.01020 
.012 
.017 

Inek. 

0. 

.00079 
.00072 
.00082 
.00085 
.00105 
.00117 
.00028 
.00035 
.00050 
.0003i 
.00065 
.00065 
.00086 
.00117 
.0018 
.005 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

-■'^■i 

•'^'f 


.  V 


■:■  i 


'1 


General  ttummary. 

Tensile  strenf^th  per  square  inch  of  original  section poands. .  178, 510 

Elastic  limit  per  square  incli  of  originaTseotion do...  140,000 

Elongation  p«r  inch  afCcir  rupture inch..        .017 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    .  00087 

Beduotion  in  area  after  rupture,  per  centum  of  original  section 87.1 

Position  of  rupture ..r'.7  inside  the  gauged  section 

Chaiacter  of  broken  snrfkoe fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4006. 

Marks,  No.  55. 

Sectional  area,  '^0984  x  '^0986  =  .0007  square  inch. 

Ganged  length,  10"^ 


Applied  loads. 

EIoncAtlon 
perinoh. 

Saooenive 

elongation 

per  inch. 

Permaneiit 
set 

SuccesftiTe 

permanent 

aet. 

Bemarks. 

* 

TotaL 

Per  SQiiare 
Incn. 

PoiitMb. 

48 

19i 

888 

682 

778 

970 

1,164 

1,212 

1,261 

1,809 

1,868 

1,406 

1,466 

1,603 

1,562 

1.588 

Pmindt, 

6.000 

20,000 

40,000 

60.000 

80,000 

100,000 

120.000 

126,000 

130.000 

185,000 

140.000 

145,000 

160,000 

156,000 

160,000 

163,920 

Inch. 
0. 
.00072 
.00141 
.00221 
.00302 
.00392 
.00495 
.00518 
.00543 
.00689 
.00622 
.00674 
.00761 
.00896 
.01216 

Inch. 
0. 

.00072 
.00060 
.00080 
.00081 
.00090 
.00103 
.00023 
.00026 
.00046 
.00033 
.00052 
.00087 
.00137 
.00317 

Inch. 
0. 

Inch. 
0. 

InlUal  load. 

I 

Elastic  limit. 

1 

, 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  sqnare  inoli  of  original  section poonds. .  163, 920 

Slaatio  limit  per  sanare  inch  of  original  section do...  140,000 

Elongation  per  inch  after  mptnre inch..       .008 

Blongation  per  inch  nnder  strain  at  elastic  limit do. . .    . 00622 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 34.0 

Position  of  rupture in  Jaws  of  machine,  ontside  gnaged  section 

Character  of  broken  snr£sce fine  silky 


/ 


I.' 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4006. 

Marks,  No.  60. 

Sectional  area,  ''.0992  x  ".0994  ==  .0098  square  inch. 

Ganged  length,  10^'. 
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Applied  loads. 

Elongation 
per  Inch. 

SaccessiTe 

elongation 

per  inch. 

Permanent 
set. 

Saccesslve 

permanent 

set. 

Bemarks. 

TotaL 

PerBoaare 
inca. 

PoundM. 

49 

196 

892 

588 

784 

980 

1,176 

1.225 

1,274 

1,823 

1,872 

1,421 

1,470 

1,519 

1.688 

1,617 

1,647 

Potmdi, 

6,000 

20,000 

4J.0OO 

60,000 

80.000 

100,000 

.120,000 

125,000 

130,000 

136,000 

140.000 

145,000 

150,000 

155,  0(H) 

160.000 

166.000 

168,060 

Ineh. 

0. 

.00082 
.00154 
.00232 
.00814 
.00412 
.00510 
.00544 
.00578 
.00618 
.00668 
.00728 
.00828 
.00969 
.01262 
.021 

Inch, 
0. 

.00082 
.00072 
.00078 
.00082 
.00098 
.00107 
.00026 
.00034 
.00040 
.00050 
.00060 
.00100 
.00141 
.00208 
.00838 

*IneK 
0. 

■ 
Inch. 
0. 

Initial  load. 

ElrtsticUmik 
Tensile  strenffth. 

General  Bummat^, 

Tensile  Btrengtli  per  square inoh  of  orieinal  section pounds..  168.060 

Elastic  limit  per  sqnare  inch  of  originM  section do...  186^000 

Elongation  per  inch  after  mptnre inch..        .021 

Elongation  per  inch  under  strain  at  elastic  limit ....do...    .00618 

Reduction  in  area  after  rupture,  per  centum  of  original  section 29.6 

Posiuon  of  rupture 1".75  outside  the  gauged  section 

Character  of  broken  snrfiMW — , finesUkj 


fie/-...;  ••,- 


'^,  »■  ■. 


■■:  / 
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SQUARE  AND  FLAT  STEEL  WISE. 


No.  4007. 

jMarks,  No.  65. 

Sectioual  area,  ^'.0990  x''.0993=r. 0098  square  inch. 

Ganged  length,  10"'. 


Applied  Uttda. 

EloDfffttiOD 

per  Inch. 

Snocessive 

Permanent 

SneoeasiTe 

Ramarka. 

TotftL 

Persqiutre 
inon. 

elongation 
per  inch. 

penQ«nent 
aet. 

Pounds. 

49 

198 

892 

588 

784 

980 

1,178 

1,225 

1,274 

1,323 

1,872 

1,421 

1.470 

1.519 

1,688 

1,617 

1,688 

1,714 

Pounds. 

5,000 

20,000 

40,000 

80,000 

80,000 

100,000 

120,000 

125,000 

180,000 

185,000 

140,000 

145,000 

150,000 

155,000 

160.000 

165,000 

170,000 

174, 900 

Inch. 

0. 

.00080 
.00157 
.00236 
.00315 
.00405 
.00504 
.00529 
.00556 
.00592 
.00825 
.00665 
.00718 
.00769 
.00876 
.01072 
.016 

Ineh. 
0. 

.00080 
.00077 
.00078 
.00080 
•     .00090 
.00009 
.00025 
.00026 
.00087 
.00033 
.00040 
.00048 
.00056 
.00107 
.00196 
.00528 

Ineh. 
0. 

Inch 
0. 

IniUalkMid. 

BlaattoUnit 
Tenai2e  atrength. 

General  iummary. 

Tenaileatn^ngth  per  aqnare  inch  of  original  section ponndt..  174,900 

Blasticlimlt per  aanare inoh  of  originaJ  section do...  145,000 

Elongation  per  incu  after  ruptare inch..       .015 

Sloogation  per  inch  under  strain  at  elaatlc  limit do...    .00665 

Reduction  in  area  after  rapture,  per  centum  of  original  section M.  7 

Position  of  nature at  end  of  ganged  aeoMon 

Charaoter  of  broken  BorfiMe • • .....fliia  ailky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4008. 

Marks,  No.  70. 

Sectioual  area,  '^0985x^^0994=.0098  square  inch. 

Oaaged  length,  10''. 
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Applied  loads. 

ElosntioB 
perinoh. 

SaooMslve 

elouffstion 

perinoh. 

Permanent 
set. 

SncoessiTe 

permanent 

sot. 

Bemarks. 

ToUL 

PeraquAie 
inch. 

Pound*. 

49 

196 

802 

588 

784 

980 

1,176 

1,225 

1,274 

1.828 

1,873 

1,421 

1,470 

1,519 

1,568 

1,617 

1,666 

1,684 

Pound*. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

125,000 

180,000 

135,000 

140,000 

145.000 

150,000 

155,000 

160.000 

165,000 

170,000 

171,840 

Ineh. 

0. 

.00078 
.00148 
.00218 
.00208 
.00380 
.00468 
.00488 
.00513 
.00638 
.00608 
.00603 
.00641 
.00710 
.00851 
.01535 
.026 

Ineh. 
0. 

.00078 
.00070 
.00070 
.00080 
.00082 
.00088 
.0jO2O 
.U002S 
.00026 
.00030 
.00035 
.00038 
.00069 
.00141 
.00684 
.01065 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit' 
Tensile  strength. 

•"/■"••**•"• 

General  summary. 

Tensile  strength  per  sqnare  inob  of  original  section poands..  171,840 

Elastic  limit  per  sQoare  ineh  of  original  section : do...  150,000 

!Eloii]jfatlon  perinea  after  rnptare inch..       .018 

Blon^tlon  per  inch  under  strain  at  elastic  Hmit do...    .00641 

Red  action  in  area  after  rapture,  per  centum  of  original  section 37. 8 

Position  of  rupture 1".87  outside  the  ganged  section 

Character  of  broken  sarfMe line  silky 


8QUAEE   AND   FLAT   STEEL   WIRE. 


SQUARE    AND   FLAT    STEEL   WIBE. 
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No.  4010. 
Marks,  No.  80. 

Sectional  area,  ''.0990  x  ''.0993  =  .0098  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  Inch. 

SacceaslTe 

Permanent 
set. 

SacoeesiTe 
set. 

Remarks. 

Total. 

Per  aqnare 
inch.      1 

elongation 
per  Inch. 

Poundc, 

49 

196 

392 

688 

784 

980 

1,176 

1,226 

1,274 

1,323 

1,372 

1,421 

1,470 

1,619 

1,568 

1,617 

1,666 

1,715 

1,746 

Pounds. 

5,000 

20,000 

40, 000 

60.000 

80,000 

100,  OOC 

120.000 

125,000 

130,000 

135,000 

140. 000 

145,000 

150,000 

155.000 

160.000 

166,000 

170,000 

175,000 

178,260 

Inch, 
0. 

.00083 

. 00162 

.00240 

.00330 

.00424 

.00628 

.00552 

.00587 

.00622 

.00660 

.00708 

.00768 

.00831 

.00922 

.01082 

.016 

.021 

•    0. 
.00082 
.00080 
.000.8 
.OOUOO 
.00091 
.00104 
.00024 
.00036 
.00036 
.00U38 
.00048 
.OOO-SO 
.00073 
.00091 
.00160 
.00518 
.005 

Inch, 
0. 

Inch, 
0. 

TniUalioAd. 

Blastio  limit. 
Tensile  strengtb. 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  178,260 

Klastio  limit  per  sanaro  inch  of  original  section do  ..  140,  (K)0 

Eiongatiou  perliioa  after  rapture , inch..      0.016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00060 

Reduction  in  area  after  rupture,  per  centum  of  original  section 86.7 

Position  of  rupture 2".  26  outside  the  ganged  section 

Cluuracter  of  broken  snrfiMe ••..... • fine  silky 


I 

) 


v^l? 


ri';» 


1 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4011. 

M&rks  No.  86 

Sectional  areai  ^^0905  x  ''.0992  =  .0099  square  inch. 

Ganged  length,  10^'. 


Applied  loada. 

ElongaiioD 
perTnob. 

1 
Siiceenuve 

Permanent 

Mt. 

Inch. 

8acoeat{Te 

permanent 

aet. 

Bemarka. 

Total. 

Per  sanare 
ioon. 

elonpHtion 
per  inch. 

Poundi. 

49 

198 

896 

594 

792 

990 

1,188 

1,287 

1,287 

1,836 

1^386 

1.436 

1,486 

1,635 

1,584 

1,634 

1,683 

1.732 

Pounds. 

6,000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

126,000 

130,000 

185,000 

140.000 

145,000 

150,000 

165, 000 

160,000 

165, 000 

170.000 

174,950 

Inch. 
0. 

.00078 
'   .00168 
.00240 
.  00315 
.00399 
.00488 
.00510 
.00540 
.00567 
.00592 
.00628 
.00667 
.00717 

.o<m4 

.  00872 
.01141 
.022 

Ifich. 
0. 

.00078 
.00080 
.00082 
,00075 
.00064 
.00089 
.00022 
.00030 
.00027 
.00025 
.00036 
.00030 
.00050 
.00057 
.00008 
.  002GU 
.01059 

Inch. 

Initial  load. 

ElaaUo  limit 
Tensile  streni^th. 

1 

Genet^al  summary. 


Tensile  strength  per  sqaare  inch  of  ori^nal  section pounds. . 

Elastic  limit  per  snuare  inch  of  originu  section do... 

Klongation  per  incn  aftermpture inch.. 

Eioufcation  per  inch  under  strain  at  elastio  limit do... 

Kcdaction  in  ar<  n  after  ^uplure,  per  centum  of  original  section 

Position  of  rupture 4". 25  outside  the  ganged  aeotion 

Character  of  oroken  surface —  fine  silky 


174,9-.0 
150,0  0 

.UN 
.00607 

43.4 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4012. 

Marks,  No.  90. 

Sectional  area,  ^'.0982  x  ''.0983  =  .0096  square  inch. 

Gauged  length,  10''. 
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Apfplied  loads. 

Elongatiou 
perlnob. 

Successive 

eloDgation 

perlnoh. 

Permanent 
set. 

Saooessive 
permanent 

set 

Remarks. 

ToteL 

Per  square 
inoh. 

P9undi, 
48 
192 
884 

678 
768 
960 
1,152 
1,200 
1,248 
1,296 

tUi 

1,440 
1,488 
1,586 
1,684 
1,682 
1,660 

Pound*. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

190,000 

135,000 

130,000 

135^000 

140,000 

145,000 

150,000 

165,000 

160,000 

165,600 

170,000 

171,876 

Ineh. 

0. 

.00072 
.00142 
.00220 
.00800 
.00387 
.00490 
.00510 
.00646 
.00500 
.00626 
.00673 
.00740 
.00820 
.00092 
.01244 
.027 

Inch. 
0. 

.00072 
.00070 
.00078 
.00080 
.00087 
.C0103 
.00020 
.00036 
.00044 
.00035 
.00048 
.00067 
.00080 
.00172 
.00252 
.01456 

Inch, 

a 

Inch, 
0. 

Tnltial  load. 

""""""""'""" 

Elastic  limit 

Tensfle  strengtli. 

■ 

General  eummary, 

T^nsne  strength  per  sqnare  inch  of  original  section pounds..  171,875 

Xlastic  limit  per  sauare  inoh  of  origlnu  section do...  140,000 

Slongation  per  incn  after  rnptnre inch..       .023 

Elongation  per  inoh  under  strain  at  elastic  limit do...    .00625 

Sednction  in  area  after  mptnre,  per  centum  of  original  section 33.3 

Position  of  rupture ".07  inside  the  gauged  section 

Charaotsr  of  broken  siufkoe • fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4013. 

MarkSy  No.  100. 

Sectional  area,  ".0986  x  ".0993  =  .0098  square  inch. 

Gauged  length*  10^'. 


Applied  loads. 

Elonntion 
per  mob. 

Saco«aiiiTe 

eloDsatioD 

perlnch. 

Permanent 
aet. 

SiiccesAiTe 

Total. 

PerMnuo 
inch. 

perrnanent 
sot. 

Heinarks. 

Pou$ida.' 

49 

196 

892 

568 

784 

980 

1,176 

1,225 

1,374 

1,328 

1,372 

1,421 

1,470 

1.519 

1,568 

1,617 

1,661 

PoufuU. 

6,000 

20,000 

40.000 

60,000 

80,000 

100,000 

120.000 

125,000 

130,000 

136,000 

140,000 

145,000 

150.000 

155,000 

160.000 

165,000 

168, 470 

InOL 

0. 

.00080 
.00159 
.00334 
. 00ai4 
.00397 
.00493 
.00617 
.00649 
.00580 
.00616 
.00675 
.00725 
.00845 
.01251 
.023 

Inch. 
0. 

.00080 
.00079 
.00075 
.00080 
.00083 
.00096 
.00024 
.00032 
.00031 
.00035 
.00060 
.00050 
.00120 
.00406 
.01049 

Inok. 
0. 

Inch. 
0. 

iDitial  load. 

Elastic  limit 
Tensile  streDgth. 

* 

t 

p,^,,.^,,.,.i «_  _._.._«_ 

General  summary. 

Tensile  strenf^li  per  square  inch  of  original  section pounds..  168,470 

Klastic  limit  per  sauare  inch  of  original  section do. ..  140,000 

flougation  per  inon  Kfter  rapture incti..       .020 
longation  per  inch  under  strain  at  elastic  limit do. . .    .  00615 

Reduction  in  area  after  roptore,  per  centum  of  original  section 81. 6 

Position  of  rupture 4''.66  outside  thit  gauged  section 

Glianoterof  broken  anrfkoe fine  silky 


SQUAKE   AND   FLAT   STEEL   WIRE. 
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Xo.  4014. 
Marks,  No.  110. 

Sectional  area,  ".0988  x  ".0990  =  .0098  square  inch. 
Gauged  length,  lO''. 


Applied  loadB. 

£loiiii[stion 
per  inoh. 

Saoceseive 

Permanent 
set 

Sacoessive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
Inch. 

elongation 
per  inch. 

Pound*. 

49 

106 

392 

588 

784 

980 

1,178 

1,2:5 

1,2/4 

1,323 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,666 

1,682 

Pound*. 

5.000 

20,000 

40,000 

60,000 

S'.OOO 

100, 000 

120.000 

123,000 

130.000 

135, 000 

140.000 

145, 000 

160.000 

.155,000 

160,000 

165,000 

170,000 

171, 630 

Inch. 
Q. 

.00068 
.00148 
. 00218 
.00293 
.00379 
. 00478 
.00406 
.00520 
.00551 
.00588 
.00628 
.00673 
.00755 
.00860 
.01183 
.027 

Inch. 
0. 

.00068 
.00080 
.00070 
.00075 
.00086 
.0Q099 
.00018 
.00024 
.00031 
.00037 
.00040 
.0U045 
.00082 
. 00105 
.00323 
.01517 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elartlo  limit. 
Tensile  ttrength. 

Oeneral  8ummarjf, 

m  * 

Tensile  Strong  per  square  Inch  of  original  section pounds..  171,630 

Elastic  limit  per  square  inch  of  original  section do...  145,000 

Elongation  per  incD  after  rupture ...inch..        .029 

Elongation  per  inoh  under  strain  at  elastic  limit  • do...    .00028 

Redaction  in  area  after  rupture,  per  centum  of  original  section 40.  8 

Position  of  rupture 3".75  inside  the  gauged  section 

Character  of  broken  surface , •••.• flnesUky 
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SQUARE  AND  FLAT  STEEL  WISE. 


No.  4015, 

Marks,  No.  125. 

Sectional  area,  ".01M*4  x  ".0994  =  .0099  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


49 

198 

396 

504 

792 

990 

1.188 

1,237 

1,287 

1,330 

1,3M 

1,436 

1,485 

1,535 

1.584 

1,628 


Per  •qaare 
Incn. 


Pound*. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145, 000 

150,000 

155.000 

160,000 

164,440 


Elongation 
per  inch. 


Inch. 

I. 
.00072 
.00144 
.00229 
.00300 
.00392 
.00493 
.00512 
.00542 
. 00574 
.00015 
.0UC59 
. 0U722 
. 0U830 
.01154 


Suocessive 
elongation 
per  inch. 


Inch. 


1 


0. 


.00072 
. 00072 
. 00085 
. 00080 
.00083 
.  00101 
.00019 
.00030 
. 00032 
.000 11 
.  00044 
.  00(>63 
.00108 
. 00324 


Permanent 
»et. 


Itxeh. 


SnooessiYB 

permanent 

set. 


Inch. 


Remarka. 


0.  0. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


Genet'al  summary. 

Tensile  strength  per  square  iiioh  of  original  section. ~ pounds..  164,440 

Elastic  limit  per  square  inch  of  original  sect  ion do...  140,000 

Elongation  per  incn  afterrupture inch..        .Oil 

Elonjration  per  inch  under  strain  at  ela)«tic  limit do...    .00615 

Keduction  in  area  after  rupture,  per  ceu t  iiui  uf  original  Hcction  33.  3 

Position  of  rupture 2". 95  outside  the  ganged  section 

Character  of  broken  surface fine  silky 


SQUABE    AND    FLAT    STEEL   WIRE. 
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No.  4016. 

Mdrks  No,  130* 

Sectional  area,  ''.0984  x  ''.0991  =  .0097  square  inch. 

Gauged  length,  10". 


Applied  loads. 

E1onfi:atioD 
per  iocb. 

Sacceasiye 

elonsation 

per  inch. 

Permanent 

set 

SoccesaiTe 

pern)an«nt 

set. 

Total. 

Per  dqnare 
inch. 

Pound$, 

48 

194 

388 

582 

776 

970 

1,164 

1,212 

1,261 

1,300 

1,358 

1,406 

1,455 

1.503 

1.552 

1,600 

1,649 

1,697 

1,746 

1,794 

1,816 

Poundt. 

5.000 

20.000 

40.000 

60,000 

80.000 

100,000 

120,000 

125.  OOO 

130,000 

185,000 

140.000 

145,000 

150,000 

155,000 

160,000 

165.000 

170,000 

175.000 

180,000 

185,000 

187,220 

Inch. 
0. 

.00072 
.00142 
.00220 
.00298 
.00378 
.00468 
.00487 
.00511 
.00538 
.M)568 
.00590 
.00634 
.00672 
.00718 
.00703 
.00i<40 
.00965 
.015 
.020 

Inch. 

0. 

.00072 
.00070 
.00078 
.00078 
.00088 
.00090 
.00019 
.00024 
.00027 
.00030 
.00031 
.00U35 
.00038 

•..00041 
.00050 
.00077 
.00125 
.00535 
.005 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elastic  UmH. 
Tensile  stren|(th. 

General  nummary. 

Tensile  strength  per  sqnare  inch  of  original  nection ponnds..  187,220 

Elasttc  1!tnlt  per  square  inch  of  orif^i ual  section do. . .  IGO,  000 

Elongation  per  inch  alter  rupture , inch..        .022 

Bloii;:ation  per  inch  under  strain  at  elastic  limit do...    .00718 

Bednotion  in  area  itfler  rupture,  per  contain  uf  original  section 48.5 

Position  of  rupture 2".8  inside  the  gauged  section 

Character  of  broken  surf  ace '. fine  silky 


I 
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BQUABE  AKD  FLAT  STEEL  WIRE. 


No.  4017. 

Marks,  No.  135. 

SectioDal  area,  ''.0986  x  '^0984  =  .0097  sqaare  inch. 

Gauged  length,  lO''. 


Applied  loads. 

BloDgat<OD 
por  Inch. 

SoocoMive 

eloDfration 

per  inch. 

Snooessive 

Total. 

PerMoare 
incn. 

*^"''°*  P«nn*"eDt               Remarks. 
sei. 

1 

Pounds. 
48 
194 
888 

682 
776 
970 
1,164 
1,212 
1,261 
1,309 

1,3^ 
1.406 
1.455 
1.608 
1.562 
1,600 
1,649 
1.697 
1,749 

PoKtuto. 

5,000 

20,000 

40.000 

60,000 

80.000 

100.000 

190,000 

126,000 

130,000 

135,000 

140.000 

145,000 

160,000 

166.000 

160,000 

165,000 

170.000 

175.000 

179.600 

Jneh, 

0. 

,00078 
.00156 
.00231 
.00322 
.00417 
.00517 
.00538 
.00660 
.00603 
.00638 
.00678 
.00715 
.00778 
.00845 
.00932 
.01078 
.016 

Ineh. 
0. 

.00078 
.00077 
.00076 
.00091 
.00095 
.00100 
.00021 
.00022 
.00043 
.00035 
.00040 
.00037 
.00063 
.00067 
.00087 
.00146 
.00522 

Ineh. 
0. 

Ineh. 
0. 

iQifclal  load. 
Elastic  Umit 

Tensile  strenf^th. 

&•••••  ••-••• 

General  eummary. 

Tensile  strenfftli  per  square  inch  of  original  section ponnds..  179,580 

Blastio  limit  per  square  inch  of  original  section do . . .  150, 000 

Slongation  per  inoli  after  mptnre inch..       .020 

BlonjKStion  per  inch  under  strain  at  elastic  limit do...    .00715 

Bednctioninareaaftermptare,  per  centum  ot  original  section 82.0 

Position  of  rupture 4'M5  inside  the  ganged  section 

Character  of  broken  anrfftoe fine  silky 


SQUARE   AND   FbAT   STEEL   WIBE. 
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No.  4018. 

Miirks  No  140, 

Sectional  area,  ''.0:)76x".0985=.0096  square  inch. 

Gauged  leugtli,  10". 


Applied  loarla. 

Eloimtioii 

SucceiwlTe 

PermaDODt 
set. 

Succeaalve 

- 

Total. 

Per  aouare 
Incb. 

Vsfi^"j';^xr 

permaneDt               i:cninrk8. 
aet.        ' 

Poundt, 

4S 

192 

384 

57» 

76H 

960 

1, 15  J 

1.2U0 

1,248 

1.296 

1,344 

1,392 

1,440 

1.488 

1.536 

1.684 

1»616 

P(»tndt. 

5,U0U 

20,000 

40.000 

60.000 

80.000 

100,000 

120,000 

125,000 

130.000 

135,000 

140, 000 

146.000 

150,000 

155.000 

160.000 

165,000 

168,330 

Inch. 
0. 

.00071 
.00163 
.00260 
.00328 
.00418 
.00523 
.00542 
.00577 
.00608 
.00618 
.00688 
.00758 
.00840 
.00V70 
.01368 

Jneh. 
0. 

.00071 
.00002 
.00087 
.00078 
.00090 
.00103 
.00019 
.00035 
.00031 
.00040 
.00040 
.00070 
.00082 
.00180 
.00898 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

f^tio  limit 
Tensile  »troDfStlj. 

*'■"* 

General  summary. 


Tensile  strengUi  per  square  incb  of  oriclnal  section pounds. 

Elastic  limit,  per  square  incb  of  original  section do.. 

BlonfiAtinu  per  incb  art«*r  rapture incb 

EloiiKatiou  per  inch  undi^r  strain  at  elastic  limit ■ do  . 

Rediicl  ton  iu  area  after  rupture,  per  centum  of  orif^inal  section 

Posit iun  of  rupture 3''.5  inside  of  ganged  section 

Cbaiacter  of  biolcen  surface fine, silky 

H.  Ex.  165 32 


168,330 
145.  UOO 

.022 
.00686 

33.3 


) 


498  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4019. 

Marks,  No.  145. 

Sectional  area/^a986x'^0987  =1.0097  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

BooceMlre 

elon>Eation 

per  Laoh. 

Permanent 
•et 

Sneoeeaive 

pennaaent 

set. 

Ttemarka. 

Total. 

Per  saaare. 

Poundt. 

48 

19ft 

888 

582 

776 

970 

1,164 

1,212 

1,261 

1,809 

1,858 

1,40{ 

1,455 

1.503 

1,652 

1,600 

1,649 

1,697 

1,788 

Pound*. 

6,000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

126^000 

180.009 

136,000 

140,000 

145.000 

150,009 

155,000 

160,000 

165,000 

170,090 

176,000 

179,180 

Inch, 
0. 

.00085 
.00167 
.00288 
.00320 
.00410 
.00508 
.00528 
.005.50 
.00582 
.09617 

•     .00792 
.00765 
.00823 
.00940 
.01149 
.917 

Inch, 
0. 

.90085 
.00072 
.00081 
.00082 
.00090 
.00093 
.09025 
.00022 
.00032 
.00035 
.00046 
.00039 
.00063 
.00058 
.00117 
.00200 
.00569 

Inch, 
9. 

Inch, 
9. 

Initial  load. 

• 



• 
............ 

Elaatie  limit. 
Tenaile  atrength. 

• 

General  emmmanf, 

Tenaile  strength  per  aqnareinoh  of  original  section pounds..  178^189 

Blantic  limit  pi*r  natiare  inch  of  4>riginaT  section do  ..  150,999 

Bloofration  per  inoD  after  niptare  inch..       .9K 

Blonffatlon  per  inch  under  aUain  at  elastic  limit do...    . 09792 

Bednotion  in  area  after  rapture,  per  oentnm  of  original  section 42.8 

Position  of  rupture 2".  1  inaide  the  ganged  section 

Charaotep  of  broken  snrfiMO ?•— -p • •»r*ff*« .flue, silky 


•I 


SQUARE  AND  FLAT  STEEL  WIRE. 

Na  4020. 

Marks,  No.  160. 

Sectional  area,  '^0987  x  .''0986=:.''00i)7  sqaare  inch. 

Oaaged  length,  10''. 
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mm 

,.    ♦/,  .»■•.''  »  H«»   «Jk 

■    -si  \  "*-'   ■■ ' 

^  ^   •   -^  -'-v^, 

'       .•       ■^.. 

'  •.•  :-■  ^V 

••^ 

' '*  \'.- 

;  "jxfl*. 

■>«  .■  •» 

.^;--.? 

. ^    -< -; ■•»•.•: 

>                    ^.    .     VJ  .    • 

,r     \> 

,  .       .      f. 

,*               *.■*.-. 

,        •.,-   V   ^^ 

••  .y-..^ 

Applied  loads. 

EloBitaUoii 
perlnoh. 

Sacoenalre 

elonjsatlon 

per  inch. 

Permanent 
set. 

SaecesfliTe 

permanent 

set 

Remarks. 

ToteL 

Per  Moare 
ineo. 

48 
IM 
388 
582 

m 

970 
1,164 
1,212 
1,261 
1,300 
1.358 
1,406 
1,455 
1,603 
1,552 
1,600 
1,640 
1,682 

5,000 

20.000 

40,000 

60,000 

80,000 

100.000 

120.000 

125.000 

130.000 

135,000 

140,000 

145,000 

150,000 

155,  OOO 

160,000 

165,000 

170.000 

173, 4U0 

f. 

.00080 
.      .00152 
.00233 
.  00315 
.00413 
.00516 
.00545 
.00576 
.00013 
.006  6 
.00718 
.00775 
.00873 
.01037 
.013 
.023 

Ineh. 
0. 

.00080 
.00072 
.OOOHl 
.00082 
.00008 
.001U3 
. 00029 
.  0()03l 
.  00U37 
.t)0043 
.00063 
.00057 
.00098 
.00164 
. 00263 
.010 

Ineh. 
0. 

/neft. 
0. 

Initial  load. 
Elastic  limit. 

•***"*  •••"•" 

Teodile  strength. 

^ 

.-^ 


Gensral  aummarif. 

Tangle  strength  per  square  inch  of  orlKiual  aeotiou pounds..  178, 400 

Elastic  limit  per  sqnare  Inch  of  original  section..... do...  135,000 

Elongation  per  inch  after  rupture .....inch..      0.020 

Blongatit'tt  per  Inch  umler  ntrain  at  elaMtio  limit  do...    .00618 

Keduction  in  area  after  rupture,  per  centum  of  original  scctiou 40.2 

Position  of  rupture 2".5  inside  the  ganged  section 

Character  of  brolctn  surfaco fiaesilkX 


^ 
t 


mi'- 

>  - 
'*  *• 

J* 

'-X^y-'  ■■ 

, 

.  • 

4 
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SQUARE   AND   FLAT   8T££L   WISE, 
No.  4021. 


Marks,  No.  155. 

Sectional  area,  '^091>0x^^0990s:.0098  square  inch. 

Gauged  length,  10^^ 


Applied  loads. 

Blonsation 
per  inch. 

Ineh. 
0. 

.60078 
\00168 
.00247 
.00330 
.00428 
.00533 
.  00552 
.00501 
.  00628 
.00667 
.00717 

.oon2 

.00845 

.00933 

.01088 

.014 

.020 

Saecessive 

SaooemWe 

permftooDt 

Bet. 

ReoDftrks. 

ToIaL 

Per  square 
lucb. 

elonxation   *«"«»«"• 
per  inch.           "^'• 

Pounda. 

49 

196 

392 

688 

784 

980 

1,176 

1,225 

1,274 

1,823 

1.372 

1.421 

1,470 

1,619 

1.568 

1,617 

1,666 

1,716 

1.746 

Pound*. 

5,000 

20,000 

40.000 

60,0V0 

80, 000 

100,000 

120,  000 

125,  OUO 

130.000 

135. 000 

140,000 

14.5,  000 

150. 000 

155. 000 

160, 000 

165,000 

170, 000 

175, 000 

178. 160 

Inch. 
0. 

.60078 
.00090 
.00079 
.00083 
.00098 
.00105 
.00010 
.00039 
. 00037 
.  00039 
.  OOJfiO 
.  000:'>5 
,  00073 
.00<Ii<8 
. 00155 
.00312 
.006 

Inch. 

0. 

Ineh. 
0. 

Tnitlalload. 
Elastlo  limit. 

• 

Tensile  strength. 

*«•••■■•»•• 

■*""•"""'■*■  " "  —  ~~ 

1 

General  summary. 


Tensile  strength  per  square  inch  of  onglnal  section IM>ands 

Klasticlimitpersqaareinchof  originalsection do 

ISlongation  pet  inch  after  ruptnro inch 

Elongation  per  incli  under  strain  at  elastic  limit do. 

Reduction  in  area  after  rupture,  per  ceu luiu  of  original  section 

Position  of  rupture 2'^  75  inside  the  gau{;ed  section 

Character  of  brolten  Burfkce • ..fine  sQky 


178, 160 
140,000 

.036 
.00067 

37.8 


SQUARE   AND   FLAT   STEEL  WIRE. 
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No.  4022. 

Marks,  No.  1G5. 

Sectional  area,  ''.0983  x ''.0986 =.0097  square  inch. 

Gauged  length,  10". 


Applied  load*. 

Elonsatfon 
per  inch. 

Suooessive 

elongation 

per  inch. 

Sacceselve 

Remarks. 

Total. 

Per  square 
inoii. 

irermuient  _^-«,-„^_.* 
_g*           permanent 

1       set. 

1 

Pounds. 

48 

194 

388 

682 

776 

970 

1,164 

1,212 

1,261 

1,309 

1,858 

1,406 

1,455 

1,503 

1, 652 

1,6M 

Po%tnds. 

5,000 

20,000 

40.000 

60,000 

80.000 

100.  000 

120.000 

125, 000 

130.  000 

135, 000 

140,000 

145,000 

150,000 

155.000 

160.000 

164,330 

Inch, 
0. 

.00079   ■ 
.00155 
.  00234 
.  00312 
.00333 
.00470 
.00497 
.00538 
.00557 
.00.')01 
.00634 
. 00678 
.00778 
.01003 

Tneh. 
0. 

.00079 
.00076 
.00U79 
.00078 
.00021 
.00137 
.00027 
.00031 
.00029 
.00034 
.00043 
.00044 
.00100 
.00225 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

. 

1 

1 

* 

•*""" 1 

1 

.«•••■ .«••■.  '.*•«•«  «■*•«. 

I 
1 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  164,330 

Elastic  limit  per  saiiare  inch  of  original  section do...  140,000 

Elongation  perincn  after  rupture inch..        .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00591 

Reduction  In  .nrea  after  rupture,  per  centum  of  original  section 40. 2 

Position  of  rupture in  Jaws  of  machine  outside  gauged  section 

Character  of  broken  surface line  silky 


502  BQUAEB  AVV   FLAT  STEEL  WIBE. 

Ko.  1023. 

Marks,  No.  170. 

Sectional  area,  ".0980  x  ".0967 =.0007  equare  inoh. 

Gaoged  lengtb,  10". 


GeKeritl  tummarg, 

TaaiUa  itreBitb  per  HiWTe  laob  of  oiiciBul  hcUod piniBdi..  ITT,  lU 

XluttBliinit  pariqoinlDcliorinlfiinilMCtluii <l<i  ..  Il^OM 

■hiDRatlmipn  Inrh  afler  riptnr« bcb..        .Ml 

BleD|ullonp«t  inuli  under  amlnuelHtiE  limit do...    .DIMM 

SedHctlan  in  area  ■/!«  n pure,  par  caDtom  of  Drl^lnal  aeotloa M-t 

Poattloa  of  mptnr* J".$oat4M*  thafWRnd  MeUos 

Cliu«cMrnfbNken*iiT&SB anaallkj 


SQUARE  AND  FLAT  8TEEL  WIRE. 

No.  4024. 

Marks,  No»  176. 

Sectional  area,  '^0984x'^0986=.0097  sqaare  inch. 

Oaaged  length,  lO"'. 
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Applied  loada. 

BloDS&tion 
permch. 

SnooetsiTe 

elongation 

perlnob. 

PomiMient 
sot. 

SnoceMiTo 

ponnanent 

set. 

Bemarks. 

TotaL 

Persauare 
inon. 

Fovndi* 

48 

184 

888 

888 

778 

870 

1,164 

1,318 

1,861 

1,808 

1,868 

1,406 

1,456 

1,508 

1.662 

1,600 

1.648 

1,087 

1,700 

Pwnd», 

5,000 

20.000 

40.000 

68.000 

80,000 

100,000 

180.000 

126.000 

180.000 

185.000 

140.000 

145,000 

150.000 

156v000 

100.000 

165.000 

170.000 

176.000 

176,260 

0. 

.00077 
.00156 
.00285 
.08316 
.00418 
.805U 
.00540 
.00570 
.00608 
.00645 
.00008 
.00747 
.00818 
.00815 
.01087 
.016 
.028 

Inck, 

0. 

.00077 
.00078 
.00080 
.00080 

•.00088 
.00100 
.08027 
.00080 
.00838 
.00036 
.00048 
.00064 
.00068 
.00108 
.00158 
.00588 
.018 

0. 

0. 

Initial  loud. 

Slartio  limit. 
Tenallo  strengtb. 

Tenalleatrengibpor  aqnareinoli  of  oriffiaal  section ......pounds..  176,260 

Slaatio  Umit  per  sauare  Inch  of  original  section do...  140,^000 

Elongation  per  inon  after  mptore inch..       .014 

Xlongation  per  inch  under  strain  at  elastic  limit do...    .00046 

Bodaotion  in  area  after  mptnre.  per  centum  ot  original  section 87.1 

Position  of  mptare 8".8outalde  of  the  gauged  section 

Character  of  hroken  snrllMa .••—. fine  silky 


504 


SQUARE  AND  PLAT  STEEL  WIRE. 


No.  4025. 

Marks,  No.  180. 

SSectioDal  area,  ''.0986  x'^0988=:. 0097  square  inch. 

Ganged  length,  lO''. 


Applied  loads. 

Elongation 
per inch. 

Sncoeuire 

elongation 

per  Inch. 

Permanent 
■et. 

SnoceealTe 

permanent 

set 

Bemarks. 

ToUl. 

Per  squftte 

iDCh. 

Poundt. 

48 

194 

888 

582 

776 

970 

1,164 

1,212  . 

1,261 

1,800 

1,358 

1,406 

1.455 

1,503 

1,552 

1,600 

1.649 

1,606 

Pcund». 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

136,000 

140,000 

145,  OuO 

150,000 

155,000 

160,000 

166,000 

170, 000 

174,850 

Inch. 

0- 

.00087 
.00150 
.00238 
.  00316 
.00408 
.00497 
.00518 
.00547 
.00577 
.00617 
.00652 
.00608 
.00752 
.00837 
.01008 
.017 

Indi. 
0. 

.00087 
.00072 
.00070 
.00078 
.00002 
.00080 
.00021 
.00029 
.00030 
.00040 
.00035 
.00046 
.00054 
.00085 
.00171 
.00692 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Slaatio  limit. 
Tensile  atrength. 



..f. ........ 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  174,860 

Klasticlimitpersoaare  inch  of  original  section do...  145^000 

Elongation  per  incn  after  mptare inch..       .022 

Blongation  per  inch  under  strain  at  elastic  limit do...    .00662 

Kednction  in  area  after  mptare,  per  centum  of  original  section 30.2 

Position  of  rupture ''.55  inside  the  gauged  section 

Character  of  broken  surface ..flue  silky 


•'     ~^*  ."' 


SQUARE   AND    FLAT    STEEL   WIRE. 
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No.  4026. 

Marks,  No.  185. 

Sectional  area,  ''.0984  x  ".0988 =.0007  square  inch. 

Gaaged  length,  10". 


Applied  loads. 

Elooeation 
per  Inch. 

Inch, 
0. 

.00082 
.00105 
.00347 
.00331 
.00422 
.00523 
.00547 
. 00577 
.00618 
.00658 
.00708 
.00772 
.00662 
.01002 
.Oil 
.020 

Sucoesstve 

elongation 

per  inob. 

Successive 

liemarks. 

Total. 

Per  sqaare 
inch. 

Pounds. 

6  000 

20,000 

40,000 

60,000 

80,000 

100,006 

120,000 

125.000 

130,000 

135,000 

140,000 

145,  oca 

150,000 

1  Si).  000 

160,000 

165,000 

170. 000 

174,640 

.A»         '  permanent 
■*^-        1        set 

Pounds. 

48 

104 

<f88 

582 

776 

970 

1,164 

1,212 

1,261 

1.809 

1,858 

1.406 

1.455 

1,503 

1,552 

1,600 

1.649 

1,694 

Inch. 
0. 

.00082 
.00083 
.00082 
.00084 
.OOUOI 

.ootoi 

. 00024 
. 00030 
.00041 
.00040 
.00050 
.00064 
.00090 
.00140 

t 
Inch.             Inch. 
0.                   0. 

1      .  . 

Initial  load. 

1 



. 

Elastic  limit. 

, 

.00098 
.000 

...     ...       ...... 

......     J  ... 

*"'''!"*'"'  !"'_''!!_-. 

Tensile  strenp^th. 

1                       1 

General  summarif. 

Tensile  strength  per  sqaare  inch  of  oriffinal  section pounds . .  174, 040 

Elastic  limit  per  squsre  inch  of  original  section do  ..  140,  OOa 

Elongation  per  incu  afterrnptnre inch..        .0'J4 

Elongation  per  inch  under  sfrftin  at  elastic  limit do. ..     .00658 

RtfdnctioD  in  area  after  niptare,  per  centum  of  original  section 40.2 

Position  of  raptare 2".8  inside  the  gauged  socrion 

Character  of  broken  snriSace fine  silky 


SQUARE   AND   PLAT   STEEL   WIRE. 

No.  4028. 

Marto  No*  200. 

Sectional  area,  ''.0990  x  ''.0992  =  .0098  square  inch. 

Gaaged  length,  10". 
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Applied  loads. 

Elongation 
per  inch. 

Suooeagive 

elongation 

per  inob. 

• 

Permanent 
set 

SaccessiTe 
permanent 

set 

Semarks. 

T<»taL 

Per  Mnare 
incn. 

PotflMlt. 

49 
290 
382 
688 

784 
080 
1,176 
1,226 
1,274 
1,828 
1,872 
1.421 
1,470 
1,619 
1,668 
1.617 
1,660 

Pmtndi. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

126,000 

180,000 

185^000 

140,000 

146^000 

160,000 

156,000 

160,000 

165,000 

160,390 

Inch. 

0. 

.00078 
.00166 
.00288 
.00826 
.00428 
.00648 
.00678 
.00618 
.00667 
.00718 
.00777 
.00837 
.00953 
.01106 
.016 

Inch. 

0. 
.00078 
.00083 
.00077 
.00093 
.00102 
.00120 
.00080 
.00040 
.00049 
.00046 
.00064 
.00060 
.00116 
.00153 
.00495 

Inch. 
0. 

Jnoh, 
0. 

• 

Initial  load. 
Elastic  limit 
Tensile  stren^^. 

General  summary. 

Tensile  strenKth  per  sqnarO  ineh  of  oriffinal  section pounds..  169,390 

Elastie  limit  per  sonareinoh  of  ortglnal  section do...  130,000 

Elongation  per  inch  after  niptare , fncb..       .010 

Elongation  per  inch  under  strain  at  elastie  limit do...    .00618 

Bednction  in  area  after  mptore,  per  oentom  of  original  section 42.9 

PosltioB  of  rapture 6".86  ootside  the  gaaged  section 

Ohftraeter  of  DioheD  snrfisoe flnesUky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4029. 

Marks,  No.  205. 

Sectional  area,  ''.0991  x  ".0093 =.0098  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


Total 


Poundi. 

49 

106 

302 

588 

784 

980 

1,176 

1,225 

1,274 

1,323 

1,372 

1,421 

1.470 

1.519 

1,568 

1,617 

1.666 

1,716 

1,764 

1,813 

1,832 


Per  acQare 
incu. 


P<mnA». 

5,000 

20,000 

40,000 

60.000 

80,000 

100, 000 

12U,  000 

125,000 

180,000 

135,000 

140, 000 

146,000 

160,000 

155,000 

160,000 

165,000 

170,000 

175,000 

180.000 

185,000 

186,940 


Elouffation  Snccowire 

per  fiich.     e'«"Kat"»" 
*^  per  inch. 


0. 

.00078 
.00150 
. 00213 
.00308 
.00391 
.00480 
.00502 
.00529 
.00557 
.00584 
.00618 
.00650 
.00602 
.  00728 
.00789 
.00862 
.00990 
.01240 
.021 


Inch. 

0. 

.00078 
.00072 
.00063 
.00095 
.00083 
.00080 
.00022 
.00027 
.00028 
.00027 
.00034 
.00032 
.00042 
.00036 
.00061 
.00073 
.00128 
.00250 
.00860 


PennaneDt 
set. 


Inch. 
0. 


SnccoMive  i 
permanent : 

8Ht.  < 


Bemarkt. 


Inch. 
0. 


Initial  load. 


ElaeUc  limit. 


Tensile  atrengtli. 


General  summary. 


Tensile  etrenfTth  per  square  inch  of  original  section poondH..  186,040 

Elastic  limit  per  SQuare  inch  of  origlnarsection do...  160,i  0 

£louf[ation  per  incu  after  rnptare Ineb..        .020 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00728 

Beduotion  in  area  after  rapture,  per  centum  of  origini^  section 40.8 

Position  of  rupture ".  7  inside  the  gauged  section 

Cbjuracter  of  broken  surfkoe fine  silky 


SQUAliE   AND   FLAT   STEEL   WIRE, 
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No.  4030. 

Marks,  No.  210. 

Sectional  area,  ''.0984x^.0985 =.0097  square  inch. 

Gauged  leugth,  10". 


Applied  loads. 

£loiijg;atioo 
per  inch. 

Snooeeeive 

eloDcation 

perioch. 

Permanent 
set. 

Sncoeeaive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
iocn. 

Poundt. 

48 

194 

888 

582 

776 

970 

1,164 

1,212 

1,261 

1,809 

1.368 

1,406 

1,465 

1,508 

1,552 

1,600 

1,649 

1,692 

Pound*. 

6,000 

20,000 

40.000 

60,000 

80,000 

100.000 

120. 000 

125,000 

180,000 

135,000 

140,000 

145.000 

150, 000 

155,000 

160.000 

165,000 

170,000 

174,430 

Inch. 

0. 

.00081 
.00151 
.00230 
.00312 
.00398 
.00409 
.00521 
.00549 
.00588 
.00625 
.00670 
.00720 
.00790 
.00877 
.01082 
.016 

Inch. 
0. 

.00081 
.00070 
.00079 
.00082 
.00086 
.00101 
.00022 
.00028 
.00037 
.00039 
.00045 
.00050 
.00070 
.00087 
.00206 
.00518 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 

4 

ElasUc  limit. 
Tenaile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  174,430 

Elaatio  limit  per  square  Inch  of  original  section do...  140,000 

Elongation  per  inch  after  rupture inch..        .007 

Elonjsation  per  inch  under  strain  at  elastic  limit do...    .00625 

Keduction  in  area  after  rupture,  per  centum  of  original  section * , 37.1 

Position  of  rupture 5" .25  outside  tho  gauged  section 

Character  of  broken  aiirfiace • .fine  silky 


510  8QUABE  AND  FLAT  STEEL  WIBE. 

No.  4031. 

Marks,  No.  215. 

Sectional  area,  ''.0984  x  '^0988  =  .0097  square  inch. 

Ganged  lengtb,  10'^ 


Applied  loads. 

Blonication 
per  inob. 

Sttocensivo 

Permanent 
•et. 

SacoeaalTe 

permanent 

aet. 

Bemarka. 

ToCaL 

Per  Muare 
inoo. 

elongation 
por  incb. 

Pounds, 
48 

194 

388 

582 

776 

970 

1.164 

1,212 

1,261 

1,809 

1,856 

1,406 

1,455 

1,508 

1,552 

1,600 

1,618 

Pounda. 

6.000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

125,000 

130,000 

135.000 

140.000 

145.000 

160,000 

155,000 

160,000 

165,000 

166,800 

Inch, 

.00080 

.00157 

.00240 

.00830 

.00430 

.00567 

.00590 

.00636 

.90680 

.00742 

.00818 

.00918 

.01060 

.016 

.021 

Ineh. 
0. 

.00069 
.00077 
.00068 
.00090 
.00100 
.00137 
.00028 
.00045 
.00046 
.00062 
.00076 
.00100 
.00142 
.00540 
.005 

Inch. 
0. 

Ineh. 
0. 

Initial  bwd. 
BlaatlcUmit 

Tensile  strength. 

"^'    '/.[".'.. 

General  9ummai*p, 

Tensile  strength  per  sqoare  inch  of  erisinal  section pounds..  IM 

Elastic  limit  per  square  inch  of  original  section do...  125)069 

EloDKation  perincn  aftermptnre inch..        .018 

Elongation  per  inob  under  strain  at  elastic  limit do. . .    .  00699 

KetTaution  in  area  after  ruptore,  per  centum  of  original  section 87.1 

Position  of  rupture r'.35  outside  the  gauged  section 

Cbaraoter  of  broken  surfSsoe • • fi&eailky 


SQUARE  AND  FLAT   STEEL   WIRE. 
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No.  4033. 

Marks,  No.  220. 

Sectional  area,  '^OOOOx ''.0993=. 0098  sqaare  IqcIl 

Gaaged  leugtb,  10"'. 


Applied  loads. 

Elonjcation 
per  inch. 

SacoeMiye 

elongation 

perincb. 

Permanent 
set. 

Snoceeeire 

permanent 

set. 

Bemarka. 

Total. 

Per  Bonare 
inch. 

Pound*. 

49 

196 

892 

688 

784 

960 

1,176 

1.225 

1,274 

1,328 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,666 

1,715 

1,764 

1,813 

1,637 

Peundt, 

6,000 

20.000 

40,000 

60,000 

80.000 

100,000 

120,000 

125,000 

180.000 

135.000 

140,000 

145,060 

150,000 

155.006 

160,000 

166,000 

170.600 

175.000 

180.000 

185,000 

187,450 

Inek. 

0. 

.00073 
.00156 
.00231 
.00318 
.06408 
.00502 
.00528 
.60554 
.00584 
.P0618 
.00651 
.60692 
.00737 
.00788 
.00863 
.00968 
.01182 
.616 
.024 

Inch. 

0. 

.60073 
.00077 
.00061 
.00087 
.00090 
.00094 
.00026 
.00626 
.00030 
.00034 
.00033 
.00041 
.00046 
.00051 
.00065 
.00105 
.00174 
.00468 
.008 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

ElaBticlImit. 
Tenaile  strengtb. 

•  • •  «^  ••••••» 

■*•■••••• »«• 

y  ■ 

1  - 


General  summary, 

Tenaile  etrenicth  per  square  inch  of  orisinal  section .........poands..  187.450 

Blastic  limit  per  square  inch  of  origtnaiseclion do...  150,000 

Sluuf^ation  per  inon  after  mpture.  inob..       .024 

Elongation  per  inob  under  strain  at  elasticlimit ..do...    .00692 

Sedaotioa  in  area  after  rupture,  per  centum  of  original  section 86.7 

Position  of  rupture 2".6  inside  the  gauged  section 

ChanM>t6r  of  broken  BurfiM6 .....fine  silky 


1 


510  8QUABE  AND  FLAT  STEEL  WIRE. 

No.  4031. 

Marks,  No.  215. 

Sectional  area,  ''.0984  x  ''.0988  ==  .0097  square  iDcb. 

Ganged  length,  10". 


Applied  loada. 

Klongation 
per  inoh. 

Svoceasive 

eloDgfttion 

per  incb. 

Pormaneiit 
set. 

SaeceseiTe 
permanent 

aet 

TotoL 

Per  MQaro 
inoo. 

Pownda. 

48 

104 

388 

582 

776 

070 

1,164 

1,212 

1,261 

1,809 

1,868 

1,400 

1,455 

1,503 

1,552 

1,600 

1,618 

Pound*. 

5.000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

136,000 

140,000 

145.000 

150,000 

155,000 

160.000 

165,000 

166,800 

Inek. 
0. 

.00080 
.00167 
.00340 
.00830 
.00430 
.00567 
.00590 
.00636 
.00680 
.00742 
.00818 
.00918 
.01060 
.016 
.021 

Inch. 
0. 

.00060 
.00077 
.00083 
.00000 
.00100 
.00137 
.00028 
.00045 
.00045 
.00062 
.00076 
.00100 
.00142 
.00540 
.005 

Inch. 
0. 

Iii«A. 
0. 

Initial  loud. 
ElastioUmit. 

Tensile  strenjcth. 

•1 

GtMeral  fttnunaif. 

Tensile  strength  per  eqnare  inoh  of  eriffinal  section pounds..  161800 

Elastic  limit  per  square  inch  of  origins!  section do...  128^060 

Elongation  periDcn  aftermptnre inch..       .018 

Elongation  per  inoh  under  strain  at  elastic  limit do...    .00600 

Retfuction  in  area  after  rapture,  per  centum  of  original  section 87.1 

Position  of  rupture      1". 35  outside  the  gauged  scdtion 

Character  of  broken  sur£M>e flue  silky 


SQUARE  AND  FLAT   STEEL   WIRE. 

No.  4032. 

Marks,  No.  220. 

Sectional  area,  '^0990x ''.0993:==  .0008  square  inclb 

Gauged  leugtb,  10"^ 
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Applied  loads. 

Eloiigation 
per  luch. 

SooceMiTe 

elonsation 

perlnoh. 

Permanent 
set. 

SnooessiTe 

pernaaent 

set. 

Semarks. 

Total. 

Per  square 
inch. 

Pwndi. 

48 

U6 

302 

688 

784 

080 

1,176 

1,225 

1,274 

1,828 

1,372 

1,421 

1.470 

1,519 

1,568 

1,617 

1,066 

1.716 

1,764 

1,813 

1.837 

Pmindt. 

6,000 

20.000 

40.000 

60,000 

80.000 

100.000 

120,000 

125,000 

130,000 

135.000 

140,000 

145,000 

160,000 

155.000 

160,000 

166,000 

170,000 

175,000 

180,000 

185,000 

187,450 

Inch, 

0. 

.00073 
.00150 
.00231 
.00318 
.00408 
.00502 
.00528 
.00554 
.00584 
.P0618 
.00661 
.00002 
.00737 
.00788 
.00863 
.00068 
.01132 
.016 
.024 

Inch, 

0. 

.00073 
.00077 
.00081 
.00087 
.00090 
.00094 
.00026 
.00026 
.00030 
.00034 
.00033 
.00041 
.00046 
.00051 
.00065 
.00106 
.00174 
.00468 
.008 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Slastlo  limit. 
Tensile  strength. 

■  «  •  m0m  •«•»••» 

...... .. 

General  sumfMiry, 

Tensile  strength  per  square  inch  of  original  section pounds..  187,450 

Elastic  limit  per  sonare  inch  of  original  section do...  150,000 

EluDgaiion  per  inon  after  rupture.  inch..       .024 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    .00692 

Bednotion  in  area  after  ruptute.  per  cenc«im  of  original  section 36.7 

Position  of  rupture 2".6  inside  the  gauged  section 

CharMter  of  DToken  surfisoe • .....flne  silky 


612  SQUARE  AND  FLAT  8TEKL  WIRE. 

No.  4033. 

Marks,  No.  225. 

Sectional  area,  ".0986  x'' .0985 =.0097  square  inch. 
'  Gauged  leugtb,  10". 


Applied  loads. 

EloDfration 
per  iuoh. 

Suooessive 

eJoDjCRtiOD 

per  inch. 

Permanent 
aet 

Saccosstvo 

Total. 

Por  aqaare 
iuco. 

permanent               Ilemarks. 

set       1 

1 

Pound*. 

48 

194 

388 

582 

776 

970 

1,164 

1.212 

1.261 

1.309 

1,358 

1,406 

1,455 

1,503 

1,552 

1,600 

1.649 

1,697 

1,746 

Pound*. 

5.000 

20,000 

40,000 

60,000 

80,000 

100.  000 

120, 000 

125.000 

130,000 

135,000 

140. 000 

145.000 

150,000 

155,000 

160, 000 

165,000 

170,000 

175,  000 

180,000 

Inch. 
0. 

.00071 
.00155 
.00227 
. 00307 
.00394 
.00476 
.00496 
.00517 
.00540 
.00565 
.00599 
.00629 
.00665 
.00717 
.00795 
.00915 
.01168 
.031 

Inch. 

0. 
.00071 
.  00084 
.00072 
.00080 
.00087 
.00081 
.00020 
.00022 
.00023 
.  00025 
.00034 
.000?0 
.00030 
.  00052 
.00078 
.00120 
.00253 
.01932 

Inch. 
0. 

Inch. 
a 

Initial  load. 

•  .       .  m  . 

Elastic  limit. 

• 

Tensile  strength. 

General  summary. 

Tensile  strenetli  per  square  inch  of  original  section pounds..  180,000 

Elastic  limit  per  souaro  inch  of  originul  section do  ..  155,000 

EIoQ)(ation  per  inch  after  rupture incli..       .028 

Elun^raiion  per  inch  under  strain  at  clastic  limit do...    .00666 

Bednctiun  in  area  after  rupture,  per  centum  of  original  section 36. 1 

Position  of  rupture l''.65inside  the  ganged  section 

Chamoter  of  broken  sorfiaoe •,., line  sillcy 


SQUARE    AND  FLAT'  ST££L  WIBE. 

No.  4056. 

Marks,  No.  230. 

Sectional  area,  '^0984x'^0986=.0097  sqaare  inch. 

Gauged  length,  W. 
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Applied  loads. 

Elongation 
per  Inch. 

SnooeMire 

elonsation 

per  Inch. 

Permanent 
see 

SnoceseiTe 

permanent 

■et. 

Kemarka. 

Total. 

Per  sqaare 
Idco. 

PcufuU. 

48 

194 

888 

582 

776 

970 

1,164 

1.212 

1.261 

1.309 

1,858 

1,406 

1,456 

1.508 

1,552 

1,600 

1,649 

1,670 

Pmind*. 

5,000 

20,000 

40.000 

60.000 

80.000 

100.000 

120,000 

125,000 

180,000 

135.000 

140, 000 

145,000 

150,000 

155,000 

160.000 

165,000 

170,000 

172,160 

Inch. 
0. 

.00078 
.00150 
.00287 
.00825 
.00400 
.00506 
.00525 
.00555 
.00580 
.00610 
.00657 
.00705 
.00800 
.00905 
.01100 
.01575 

Inch, 

a 

.      .00078 
.00072 
.00087 
.00088 
.00075 
.00105 
.00020 
.00030 
.00C25 
.00030 
.00047 
.00048 
.00096 
.00106 
.00195 
.00475 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strenxth. 

General  sumnMrjf. 

Tensile  strength  per  sqaare  inch  of  original  seotion pounds..  178,160 

ElasUolimitpersqoare  inch  of  original  section do...  140,000 

Elongation  per  inon  after  rupture inch..        .010 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00610 

U^ductionin  areaafterruptare, per  centum  of  original  section 89.2 

Position  of  rupture 7''.25  outside  the  ganged  section 

Character  of  broken  surface fine  silky 

H.Ex.ie6 33 


> 


r»',  "~ 


^^■■: 
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^. 
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SQUABE  AND  FLAT  STEEL  WIBE. 


No.  4056. 

Marks,  No.  235. 

Sectional  area,  '^0994x^^0996=  .0099  aqnare  inch. 

Gauged  length,  lO'^ 


Applied  loftds. 

BlODfffttlOD 

per  inch. 

Saoceeelye 

elongation 

per  inch. 

Permanent 

set. 

BocoeaeiTe 
permanent 

set 

Kemarka. 

TotaL 

Per  eqnare 
incn. 

49 

198 

t     896 

504 

792 

990 

1,188 

1,287 

1,287 

1,886 

1,886 

1,436 

1,485 

1,535 

1,684 

1,684 

1,683 

1,712 

5,000 

20,000 

40,000 

60,000 

80,000 

'     100,000 

120,000 

I'AOOO 

180.000 

185,000 

140.000 

145.000 

150,  OuO 

155.000 

160,000 

165,000 

170,000 

17%  080 

Jndk. 

0. 

.00078 
.00147 
.002*i7 
.00807 
.00394 
.00493 
.00513 
.00540 
.00572 
.00610 
.00053 
.00710 
.00778 
.00687 
.01085 
.01070 

0. 

.00072 
.00075 
.00060 
.00080 
.00087 
.00099 
.00090 
.00027 
.00082 
.00038 
.00043 
.00057 
.0(068 
.00109 
.00196 
.00485 

Inok. 
0. 

0. 

Initial  UmmL 

Elaatio  Umit 
Tensile  strength. 

" 

Gtmeral  summary. 

Tenaile  strength  per  square  inch  of  original  seotion pounds..  172,080 

Elastic  limit  |>er  square  inch  of  original  section , do...  140,000 

Elongation  per  inch  after  rupture inch..        .019 

Elongation  per  inch  under  strain  at  elustio  limit do...    .00610 

Keduction  in  area  after  rupture,  per  centum  of  original  section 85.4 

Position  of  rupture ^ ".85  inside  the  gauged  seetion 

Chaxmotw  of  broken  surfsoe .'. flneaUhy 


SQUARE   AND   FLAT   8TEEL   WIBE. 
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No.  4067. 

Marks,  No.  240. 

Sectional  area,  '^0094x'^0993=:.0099  square  inch. 

Gaaged  length,  10"'. 


Applied  kMMls. 

Elongation 
per  Inoh, 

Saooesdre 

elongation 

per  Inch. 

Permanent 
set. 

SnoeesalTe 

permanent 

set. 

Bemarka. 

ToUL 

Per  Moare 
inoh. 

PoundM. 

49 

198 

399 

594 

798 

090 

1,198 

1.287 

1,287 

1,389 

1,399 

1,439 

1,489 

1,636 

1.584 

1,934 

1,983 

1,733 

1,778 

Pounds. 

6,900 

20.000 

40,000 

99.000 

80.000 

100.000 

120  000 

'12.\000 

130.000 

136.000 

14U.000 

145.000 

150,000 

156,000 

190,000 

19  ,090 

170.900 

176,000 

179,990 

Ineh, 
0. 

.00079 
.00159 
.00230 
.00318 
.00408 
.00596 
.00532 
.00568 
.00591 
.00930 
.00997 
.00710 
.00773 
.00840 
.00976 
.01195 
.0^695 

Inch. 
9. 

.00078 
.00078 
.99074 
.00088 
.00000 
.00100 
.00024 
.00029 
.90033 
.00030 
.00037 
.00043 
.00082 
.00098 
.90135 
.00190 
.00499 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

• 

.    ,  General  eMmmary. 

Tensile  strength  per  square  inch  of  original  aection pounds..  179,900 

Klastio  limit  per  aanare  inch  of  original  section do...  146,000 

Elongation  per  iucn  alter  rupture inch..       .020 

Elongation  per  inch  under  strain  at  olastio  limit do...    .00997 

JUxlui'tiun  in  area  after  mpturi»,  per  centum  of  original  section 83.3 

Position  of  rupture 1".70  outside  the  gaaged  section 

Character  of  hroken  surface ••••.Ane  silky 


) 
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SQUARE   AND   FLAT   8T££L   WIBE. 


No.  4058. 

Sectional  area/".0986x". 0987 =.0097  square  inch. 
Gauged  lengtb,  10". 


Applie<l  loads. 

Total. 

Per  square 
inch. 

PotmdM. 

PoundM. 

48 

5,000 

191 

20,000 

:>8 

40.  OUO 

582 

60.000 

776 

80.000 

07U 

100,000 

1. 1G( 

120,000 

1,212 

125,000 

1.261 

130.000 

1.309 

135,000 

1,358 

140. 000 

1.406 

145,000 

1.455 

154t,000 

1,5()J 

155.  0<H) 

1,  65'i 

160.  (100 

1,600 

165, 000 

1.649 

170,000 

1,688 

174,020 

ElongatioD  i  S"cces^ve  j  pennanent  Successive 
™  innh      elongation   *  w»"~i«ui.  p<jrmnn„n|; 

periucb.   |        ^^^'  set. 


per  inch. 


Inch. 

0. 

.00081 
.  00161 
.00244 
.00330 
.00427 
.00529 
.00568 
.00600 
.00686 
.00680 
.00730 
.00812 
.0(885 
.  01047 
.01265 
.01776 


Remarks. 


Inch. 
0. 

.00081 
.00080 
.  00083 
.00086 
.00007 
.00102 
.00039 
.00032 
.00035 
.00045 
.00050 
.00082 
.00073  I 
.00102  I 
.00218  I 
.00510  , 


Ineh. 


0. 


Itysh. 


0. 


Initial  load. 


ElasUo  limit. 


Tensile  strenj^h. 


General  sumtMiry, 

T<'n8ne  Htrenjirth  per  square  inch  of  original  section ponnds..  174,020 

Kl.istu''  limit  per  square  inch  of  orif(inal  section .' do...  135,000 

£loii|rntion  per  inch  after  rupture inch..        .025 

EUmjiniion  per  inch  ander  strain  at  elastic  limit do...     .00635 

Ke<ln«-tiou  in  area  after  rupture,  per  centum  of  original  section 34.0 

Position  of  rnpture r'.20  inside  the  ganged  section 

Character  of  broken  surface fine  silky 


l  » 

\ 

,.'ir. 

r 

SQUARE   AND    FLAT    STEEL   WIRE. 
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No.  4059. 

Marks,  No.  250. 

Sectional  area,  ".Ot»7S  x  ".0987  =  .0096  square  iuch. 

Gauged  U-ugtb,  10". 


!      : 


Applied  londft. 


Total. 


Pounds. 

Poundt. 

48 

5,uuo 

192 

20,000 

W4 

40,iK)0 

67(J 

00,000 

708 

8<,00U 

000 

luO,  000 

1, 152 

120,000 

1,200 

lifi.OOO 

1,248 

130,000 

l.S2»6 

135,000 

1,344 

140,  000 

1.3K 

145.  000 

1,410 

150.  000 

1,488 

155,000 

1.53(5 

IGO,  000 

1.5K4 

1(}5.000 

1.63'i 

170,000 

1.680 

175.  <M)0 

1,684 

176,  4G0 

Inch. 
0. 

.  00074 
.00150 
.  00. '24 

.oo:iii 

.  00.(84 
.  (HU72 
.  O04D8 
. 00520 
.  005"i2 
. 00589 
.(06.8 
.  l'«Ki:8 
.00724 
. 00H05 
.  0<iK»2 
.01110 
.01586 


Inch. 
0. 
.00074 
.00076 
.  00074 
.  00078 
.00<>82 
.00088 
. 00026 
.00022 
. 00032 
.00037 
.00039 
. 00040 
.  Oul'56 
.00081 
.00087 
.00218 
.00476 


PermftDeDt 

8«l. 


Succeiwive 
p«rinaneul 


Inch.       1       Inch. 
0. 


Keoiarks. 


Initial  load. 


BlaaUc  limit 


Tenaile  atnngth. 


Gtneral  summary^ 

Tensilf^  Ntrci)(;th  per  square  iunh  of  oriuinal  section poifindi..  178,460 

KlABiic  limit  \iv.v  Hqiinrn  inch  of  ongiaaTi»ocllou do...  150,000 

Klui>);ntion  perincli  alter  rupture inch..        .010 

E.ouKation  per  inch  niultT  Airninat  elaslic  limit do...    .00668 

Krdtictioii  in'aroa  Ml'ief  rii|ituru,  por  coutura  of  original  aectiou 36.5 

rosition  ot  rupTure   1 1".  10  oataide  the  gauged  aection 

Cbftracterof  broken  surface flneailky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4061. 

Marks,  No.  260. 

Sectional  area,  '^0987x  ^'.0993 =.0098  sqaare  inch. 

Ganged  length,  W. 
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Applied  loada. 

Eloninition 
p«r  inch. 

Snccraaive 

eloDjratSnn 

perlnch. 

Permanent 
set. 

SuGcesfilve 

permanent 

set 

Kemarks. 

TotaL 

P«riqa«re 
incD. 

Pounds. 

49 

196 

892 

688 

784 

960 

1,176 

1,225 

1,274 

1,823 

1,872 

1,421 

1,470 

1,519 

1,668 

1,617 

1,666 

1,715 

1,764 

1,813 

1,889 

Poundt. 

6.000 

20,000 

40,000 

60,000 

80,000 

100,000 

190,000 

126,000 

190,000 

186,000 

140,000 

145.000 

150,000 

165^000 

160,000 

165.000 

170,000 

175.000 

180,000 

186,000 

187,660 

Indi. 
0. 

.00072 
.00160 
.00225 
.00305 
.00388 
.00479 
.00499 
.00532 
.00549 
.00586 
.00605 
.00630 
.00665 
.00707 
.00790 
.00875 
,00900 
.01190 
.021 

InoK 

0. 

.00072 
.00078 
.00075 
.00080 
.00083 
.00091 
.00020 
.00033 
.00017 
.00036 
.00020 
.00025 
.00035 
.00043 
.00083 
.00085 
.00116 
.00200 
.00910 

Inch. 
0. 

Ineh, 
0. 

Initial  load. 

Slastio  limit. 
Tensile  strength. 

* 

General  summary. 

Tensile  streBfCth 'per  square  ineh  of  original  section pounds..  1S7,650 

Biastio  limit  per  eouare  inch  of  original  section do  ..  156,000 

S]onf:atfon  per  Inon  after  rupture inch..        .022 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00665 

Keduotion  in  area  after  rupture,  per  oentnm  of  original  section 36.7 

Position  of  rupture ..T'.OOinside  the  gauged  section 

Chanetarof  broken aurfkoa fine  silky 


) 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4062. 

Marks,  No.  265. 

Sectional  area,  '^0984x'^0994=:.0098  square  inch. 

Gauged  length,  KK'. 


Applied  loads. 

Eloofcation 
per  inch. 

SaccewiTe 

elongation 

per  inob. 

Permanent 
set. 

Succeaaive 

permanent 

set. 

Remarks. 

TotaL 

Per  rauare 
incn. 

Pounds. 

49 

196 

893 

688 

784 

980 

1,176 

1,225 

1,274 

1,823 

1.372 

1.421 

1,670 

1,519 

1,668 

1,617 

1,666 

1,716 

Poundi, 

6.000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

126,000 

130,000 

135,000 

140.000 

145.000 

150,000 

155,000 

160.000 

165,000 

170,000 

175,000 

Inch. 

0. 

.00075 
.00152 
.00234 
.  O0S18 
.00410 
.00510 
.00537 
.00578 
.00693 
.00630 
.00676 
.00720 
.0078* 
.00887 
.01048 
.01500 
.027 

Inch, 

0. 

.00076 
.00077 
.00082 
.00084 
.00002 
.00100 
.00027 
.00041 
.00025 
.00037 
.00045 
.00045 
.00064 
.00108 
.00161 
.00512 
.  01140 

Jnek. 
0. 

Inch, 
0, 

Initial  load. 
Elastto  limit. 

• 

Tensile  strength. 

General  nummary. 

Tensile  streni^th  per  square  inch  of  original  section pounds. .  175. 000 

Elastic  limit  per  square  inch  of  original  section .do...  140,000 

Blongation  per  inch  after  rapture inch..        .026 

Elongation  per  inch  under  strain  at  elastic  limit do...    .006^0 

Keduction  in  area  after  rupture,  per  centum  of  original  section 31.6 

Position  of  rupture 4" .67  inside  the  ganged  section 

Cliaracterof  broken  surCsoe fine  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  4083. 

Marks.  No.  270. 

Sectloual  area,  ".0090 x ".0992=. 0098  square  inch. 

Gauged  length,  10'\ 


Applied  loadfl. 

EluDfEatioii 
per  iuch. 

SiicceMive 

eloii|;AtioD 

per  iucb. 

Perroauent 
set. 

SucneHsive 
peifunnent 

BOt. 

Kemarks. 

Toua. 

Persqaare 
luou. 

PountU. 

49 

196 

392 

588 

784 

980 

1,176 

1,225 

1,274 

1,8-28 

1,372 

1,421 

1.470 

1,519 

1,568 

1,617 

1.666 

1.715 

1.742 

Poundt. 

6,000 

20,000 

40.000 

60.000 

80.000 

100.000 

120,000 

125,  000 

130,000 

135,000 

140.000 

145.000 

150,000 

155,000 

160,000 

165,000 

170,  000 

175,000 

177,760 

JttoA. 
0. 

.00077 
.00157 
.00230 
. 00312 
.00399 
.00492 
.00517 
.00548 
.00578 
.00611 
.00650 
.00695 
.00756 
.00838 
.00972 
.01275 
.022 

Inch. 
0. 

.00077 
.00080 
.00073 
.00082 
.00087 

.ooors 

.00025 
.00031 
.00030 
.00033 

.ooo:)9 

.00045 
.OOOUG 
.00083 
.00134 
.00303 
.00925 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

ElasUc  Umit 
Tensile  strengUi. 



!;!!.!"..*.  '-'-'. 

General  eummarif. 

Tensile  aireniclh  per  square  inch  of  original  section pounds..  1*17,760 

Elastic  limit  per  square  iucli  of  original  section do...  145,000 

Elongation  per  inch  irfler  rupture inch..        .026 

Elongation  per  iuch  under  strain  at  elastic  limit do...    .00660 

Keiluetion  in  area  after  ruptnre,  per  centum  of  original  section 34.7 

Position  of  rupture 4".25  Inside  the  gauged  section 

Character  of  broken  sarfisoe fine  silky 


•) 
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522  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4004. 
Marks,  No.  275. 

Sectional  area,  ".0992  x''.0991 =.0098  square  inch. 
Gauged  leogtb,  10^'. 


Applied  loMi^ 

EloDfratlon 
per  inch. 

Succeaslve 

elooffation 

perloob. 

PermaneBt 
■et. 

SacoeMlve 
pennaDeot 

Mt. 

Remarks. 

TofU. 

Per  sqnare 
inoh. 

Pounds. 

49 

196 

892 

688 

784 

980 

1.176 

1.225 

1.274 

1.828 

1,372 

1.421 

1,470 

1,619 

1,568 

1,617 

Pound*. 

6.000 

20,000 

40.000 

60,000 

80.0CO 

100,000 

120,000 

125,000 

180,000 

135,000 

140.000 

145.000 

150.000 

155^000 

160.  UOO 

165^000 

Inch. 

0. 
.00074 
.00148 
.00228 
.00310 
.00400 
.0049A 
.00618 
.00582 
.00687 
.0U628 
.00685 
.06776 
.0ti940 
.01520 

Inch. 

.00074 
.00074 
.00080 
.00092 
.00090 
.00098 
.00020 
.00034 
.00085 
.00(»41 
.00057 
.00090 
.00165 
.00680 

IncK 
0. 

Inch, 
0. 

IxUtiftlloMl. 

KImUo  limit. 
Tensile  etrea^ih. 

•^•••' 

General  Bumnutry. 

Tensile  etrengrth  per  square  iDch  of  oriKinal  section poands..  166,000 

Elastic  liotlt  per  square  inch  of  original  section do...  136,000 

Elonjcation  per  inon  arur  rupture  inoh..        .036 

Elongation  per  inch  nnder  strain  at  elnstic  limit do...    .00.i87 

Rfduotion  in  area  after  rupture,  per  centum  of  orij;ioal  section 38.8 

Position  of  rupture 2f'.l'i  inside  the  gauged  section 

Character  of  broken  surfaoe fine  aillLj 


SQUARE    AND   PLAT   STEEL  WIRE. 
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No.  4065. 

Marks,  No.  280. 

Sectional  area,  ''.0986x^^0986 =.0097  sqaare  inch. 

Gauged  length,  10''. 


Applied  loadii. 

EloDsation 
perlncli. 

Saccesaive 

eloni^atiou 

per  inch. 

Permaneiit 
aet. 

Sncoeaaivd 

permanent 

aet 

nemarka. 

Total. 

Per  M  aare 
inoli. 

Pound*. 

48 

194 

888 

582 

776 

970 

1,164 

1,212 

1,261 

1,809 

1,858 

1,406 

1,455 

1.608 

1,552 

1,600 

1,649 

1.697 

1,746 

1,781 

Poundt. 

5,000 

20.000 

40,000 

60,000 

80.000 

100,000 

120,000 

125.000 

130.000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,100 

165,000 

170,000 

176,000 

180,000 

183,610 

Inch. 

0. 

.00071 
.00142 
.00230 
.00307 
.00388 
.00488 
.00507 
.00527 
.00557 
.00685 
.00620 
.00055 
.00700 
.00760 
.00847 
.01006 
. 01240 
.01720 

Jneh. 

0. 

.00071 
.00071 
.00088 
.00077 
.00081 
.00100 
.00019 
.00020 
.00030 
.00028 
.00035 
.00036 
.00045 
.00060 
.00087 
.00158 
.00835 
.00480 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Blaatio  limit 
Tenaile  atrength. 

General  summary. 

Tenaile  atrength  per  aqnare  incb  of  original  aection poonda..  183,610 

Blaatio  limit  per  aqnare  ioob  of  original  aection '. do  ..  150,000 

Elongation  per  inon  ikft«r  rupture .....incli.         .020 

JElongation  per  inch  under  atrain  at  elaatic  limit do  ..    .00656 

Bednotion  in  area  after  rupture,  per  centum  of  original  aeotlon 37.1 

Poaltionof  rupture 2".48  inaide  the  gauged  aection 

Chanetar  of  broken  anrfaoe • flne  ailky 
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SQUARK  AND  PLAT  STEEL  WIRE. 

No.  4066. 

Marks,  No.  295. 

Sectional  area,  ".0990x".09i)3=.0098  square  inch. 

Gauged  lengtb.  10". 


Applied  loads. 


Total. 


Pmmd$. 

49 

196 

392 

588 

784 

980 

1.176 

1,225 

1,274 

J,  323 

l,3r2 

1,421 

1,470 

1.519 

1,568 

1,617 

1,666 

1,715 

1,728 


Per  BQuare 
icch. 


Pounds. 

5,U00 

20. 000 

40,000 

60,000 

80,000 

100, 000 

120.  000 

125.  000 

130. 000 

1»5.  000 

140, 000 

145,  000 

150.  000 

isri.ooo 

100,  000 
165,  000 
170.  000 
175.  OUO 
176,330 


Elo,.,...,.  i  Su«--J-  P.n«n.«t  ^^^^, 


i»or  Inch.  I  ^'""J:"^"'"  set. 

'  per  inch. 


Inch. 

0. 
.00073 
.00144 
.00218 
.  00301 
.  oo:if« 

.004N4 
.00499 
.  00520 
.  O0.<(50 
.0O.')86 
. 00621 

.00718 
.00705 
.O0K56 

.oiwri 

. 01022 


set. 


Inch, 
0. 

.00073 
.00071 
.00074 
.00083 
.00085 
.00008 
.00015 
.00030 
.OOtKM) 
.00027 
.  000.35 
.00015 
.00052 
.00047 
.00091 
.U0I89 
.  00577 


Inch, 
0. 


0. 


KemATki. 


InlttAlloiid. 


BlMtlc  limit 


Tenaile  strenKtb* 


General  aummary. 


Tennile  strcnKth  por  hqnaro  Inch  of  oHffiiisiI  fiection ponndii..  176,390 

Blaiitic  limit  per  nnuarc  inch  ot  otigiualseciiou « do  ..  145,000 

Elongation  (^^i*  uun  after  rupture jioch..        .020 

£lon|cation  p^^r  Inch  under  strain  at  elastic  limit do...     .00081 

Reduction  in  area  after  rupture,  per  centum  of  ori|;inal  section 88.8 

Position  of  rupture 2".50  inside  the  gauged  sectton 

Character  of  broken  surface fineailky 


SQUARE  AND  FLAT  8T££L  WIRE. 

I^O.  4067. 

Marks,  No.  300. 

Sectional  area,  ".0987x",0985=.0097  squai-e  inch. 

Gauged  length,  10^'. 
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Applied  loads. 

Elonfffttiou 
per Inch. 

BuccesBive 

elongation 

per  inch. 

Permanent 
set. 

Sncce«sive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
Inch. 

Poundi. 

48 

194 

388 

682 

776 

970 

1,161 

1,212 

1,261 

1,300 

1,358 

1,406 

1,455 

1,508 

1,552 

1,568 

Poundi, 

6,000 

20,000 

40,000 

60.000 

80,000 

100,000 

120,000 

125,000 

130.000 

135,000 

140,000 

145,  000 

150,000 

165,000 

160,000 

161, 130 

Ineh. 
0. 
.00078 
.00158 
.00230 
.00310 
.00395 
.00481 
.00506 
.00528 
.00566 
.00500 
.00628 
.00685 
.00760 
.01252 

Ineh. 
0. 
.00078 
.00075 
.00077 
.00080 
.00085 
.00086 
.00025 
.0OU22 
.00028 
.00034 
.00038 
.00057 
.00076 
.00492 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

* 

■*••••  •••■•• 

Elastic  limit. 
Tensile  strength. 

( 

General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds..  161,130 

Elastic  limit  per  sanare  inch  of  original  section do  ..  145.000 

Elongation  per  inch  after  rupture inch..       .010 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00628 

Keductionin  area  after  rupture,  per  centum  of  original  section 37. 1 

Position  of  rupture 6". 20  outside  the  gauged  section 

Character  of  broken  surface HueHilicy 
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SQUARE  AND  PLAT  STEEL  WIRE. 


No.  4066. 

Marks,  No.  295« 

Sectional  area,  ".0990x".09D3=.0098  square  inch. 

Gauged  lengtb.  10". 


App]ie<l  loads, 
aai 

CD. 


Total. 


Poundt. 

49 

196 

392 

588 

784 

980 

1,378 

1,226 

1,274 

1.323 

1,372 

1.421 

1,470 

1.519 

1,568 

1,617 

1.666 

1,715 

1. 728 


Per  sqaare 
iuc 


Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,  UOO 

120.  000 

125, 000 

130. 000 

i:*5.ooo 

140,  (KX) 
145,  000 
150,000 

isri.ooo 

160,  000 
165.  UOO 
170,  000 
175.000 
176, 330 


EIoii|!atfon 
por  iuoh. 


Inch. 

0. 
.00073 
.00144 
.00218 
.00301 

.  oo:j^g 

. 004H4 
.00499 
.  00520 
.00559 

.  ao^Q 

. 00621 
.00060 
.00718 
.00705 
. 00H56 
.01045 
.  01<»22 


Sucoesslvo 

eloufratidu 

pur  inch. 


Inch, 
0. 

.00078 
.00071 
.00074 
.00083 
.00085 
. 00098 
.00015 
.00030 

.  ooo:)o 

.00027 
.00035 
.00015 
.000^ 
.00047 
.00091 
.00189 
.00577 


PermaneDt 
set. 


Inch, 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


KeoMurlu. 


Initialload. 


Elastic  limit. 


Tensile  strength. 


Gtnerul  summary. 

TcnRile  strCDfcth  perf>qiiaro  inoli  of  oriKhml  flection poundfi..  176,380 

EIsHtic  limit  per  souare  inch  ol'  oiijTiual  secliou do  ..  145,000 

Elongatiuii  y^r  im  h  after  rupture. jioch..        ,020 

EloDjiation  periuch  under  strain  at  elastic  limit do...    .00621 

Reduction  in  area  after  rupture,  por  centum  of  original  section 88.8 

Position  of  rupture 2".50  inside  the  gauged  section 

Character  of  broken  surface fineailky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4067. 

Marks,  No.  300. 

Sectional  area,  ".0987x".0985=:.0097  square  inch. 

Ganged  iengtb,  10^'. 
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Applied  loads. 

Elongation 
IierTncb. 

Saocessive 

elongation 

per  inch. 

Permanent 
set. 

Snccensivo 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pound*. 

48 

194 

388 

682 

776 

970 

1.164 

1.212 

1,261 

1,309 

1,358 

1.406 

1,455 

1,503 

1,552 

1,563 

P<mnd$. 

5,000 

20,000 

40,000 

60.000 

80,000 

100,000 

120,000 

125.000 

130.000 

135, 000 

140, 000 

145,000 

150,000 

155,000 

160,000 

161, 130 

Ineh. 
0. 
.00078 
.00153 
. 00230 
.00310 
.00395 
.00481 
.00506 
.00528 
.00596 
.00590 
.00628 
.00685 
.00760 
.01252 

Ineh. 
0. 
.00078 
.00075 
.00077 
.00080 
.00085 
.00086 
.00025 
.00U22 
.00028 
.00034 
.  00038 
.00057 
.00076 
.00492 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

*"  ■••••••-• 

• 

Elastic  limit 
Tensile  strength. 

f 

General  summary. 


Tensile  sti-eugth  per  square  inch  of  oritrinal  section ponnds. 

Elastic  limit  per  saiiare  inobof  original  section do  . 

Elongation  per  incn after  rapture. inoli. 

Elongation  per  inch  under  strain  at  clastic  limit do.. 

Keductioniii  ai-ea  after  rupture,  per  centum  of  original  section 

Position  of  rupture 5''.20  outsitie  the  gauged  section 

Character  of  broken  surface fine  silky 


T61, 130 
14o,000 

.010 
.00628 

37.1 


I 

> 


1 


■mr'  '' 


>_ 
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SQUARE  AND  FLAT  STEEL  WIRE. 


No.  4068. 

Marks,  No.  310. 

Sectional  area,  ''.0982  x  ''.0986=.0097  square  inch. 

Gaoged  leugtb,  10"'. 


Applied  loads. 

EIoDfcation 
periBch. 

SaeoeaalTe 

elongation 

per  iDoh. 

PermaDent 
set. 

SnooeMlre 

permaaeBt 

set. 

Semarka. 

ToUl. 

Per  square 
Idcd. 

Pound$, 
48 
194 
888 
582 
776 

PoundM. 

6.000 

20,000 

40,000 

60,000 

RO  000 

Inch. 
0. 

.00075 
.00148 
.00234 
.00312 
.00303 
.00477 
.00502 
.00526 
.00551 
.00577 
.00610 
.00642 
.00696 
.  00776 
.01231 

/imA. 
0. 

.00075 
.00078 
.00086 
.00078 
.00081 
.00084 
.00025 
.00024 
.00025 
.00026 
.00033 
.00032 
.00054 
.00080 
.00455 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Xlasticllmit. 
Tenaile  atreiiKtb. 

970    ;      10A  000 

1,164 
1,2L2 
1,261 
1,309 
1. 3  J8 
1,406 
1,455 
1,503 
1,652 
1,600 
1,632 

120,000 
125, 000 
130,000 
135.000 
140.  000 
145,000 
150,000 
155,000 
160,000 
165,000 
168,250 

General  summary. 

Tensile  strength  per  square  inch  of  original  section •• pounds..  168,260 

Elastic  limit  per  square  inch  of  originalsectlon do  ..  100,009 

Elongation  per  inch  aAer  rupture inch..        .007 

Elongation  per  inch  under  strnin  at  elastic  limit ..do...    .00642 

Bediictiou  in  area  after  rupture,  per  centum  of  original  section 37.1 

Position  of  rupture 5". 95  outside  the  gauged  section 

Character  of  hrokensurlkoe ^ flnesUay 


8QUABE  AND  FLAT  ST££L  WIBE. 


527 


1^0.  4069. 

Marks  No.  315. 

Sectional  area,  '^0990  x  ''.0992  =  .0098  sqaare  inch. 

Ganged  length,  lO''. 


Applied  loads. 

Slonjratfon 
per  Inch. 

Sacoeaaive 

elongation 

per  inch. 

Permanent 
aet. 

Sncoeaaiye 

permanent 

set. 

TotaL 

Per  M  nare 
inch. 

Pownd*. 

49 

196 

392 

588 

784 

980 

1,176 

1,226 

1,274 

1,323 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,628 

c 

Pmind*, 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,  OuO 

180,000 

135,000 

140,000 

145.000 

150,000 

155,000 

160,000 

165,000 

166,120 

Inch, 
0. 

.00072 
.00149 
.00219 
.00302 
.00392 
.0O400\ 
.00512 
.0054S 
.00574 
.00627 
.00672 
.00720 
.00813 
.00970 
.07450 

Inch, 
0. 

.00072 
.00077 
.00070 
.00083 
.00090 
.00098 
.00022 
.00030 
.00032 
.00063 
.00045 
.00048 
.00093 
.  00157 
.00480 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Blaatic  Umit 
Tensile  strength. 

• 

Tensile  strenitth  per  square  inch  of  orisinal  section pounds..    166,120 

Elastic  limit  per  sauarH  inch  of  originalsection do. . .    135, 000 

EIonlEation  per  iDOu  after  rupture     inch..         .012 

Elongation  per  inch  aoder  strain  of  elastic  limit do...      .00574 

Reduction  in  area  after  rupture,  per  centum  of  original  setttion 31.  G 

Poeitiuu  of  lupture  l."25  inside  the  ganged  section 

Character  of  broken  surface flue  silky 
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SQUAKE   A19D   FLAT   STEEL   WIBK 


Mo.  4070. 

Marks,  No.  320. 

Sectional  area,  'M003x'M00G=.0101  square  inch. 

Gauged  lengtb,  10''. 


Applied  loadd. 

ElODKAtiOD 

pet  iuoh.  - 

SocoeMive 

floDjtatioB 

per  inch. 

Permanenl 
set 

SocceMlve 

Total. 

Per  square 

iDCO. 

permanent 
set. 

Potmdt. 

50 

202 

404 

606 

808 

1,010 

1,212 

1,262 

1,313 

1.363 

1,414 

1.464 

1,515 

1,565 

1,616 

1,666 

1,684 

Poundt, 

5.000 

20.000 

40,000 

60.000 

80,000 

100.000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150.000 

155.000 

160,000 

165.000 

166.730 

Inch, 

a 

.00072 
.00142 
.00228 
.00308 
.00898 
.00488 
.00510 
.00547 
.00578 
.00615 
.00662 
.00715 
.00785 
.00035 
.01395 

Inch, 
0. 

.00072 
.00070 
.0UO86 
.00080 
.00090 
.00090 
.00022 
.0J037 
.00031 
.00037 
.00047 
.00053 
.00070 
.00150 
.00460 

Inch, 

Inch, 
0. 

Initial  load. 

EUsUo  limiL 
Tensile  strength. 

............ 

•  « • • ^^  ■*•••« 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  166,  730 

Elasticlimit  per  Konare  inch  of  original  section do...  140,000 

Elongation  per  incn  after  rupture inch..        .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00615 

Keduction  in  area  after  rupture,  per  oentum  of  original  section 36.6 

Position  of  mptnre 6". 30  outside  the  gauged  sectiou 

Character  of  broken  surface fine  silky 


SQUARE   AND   FLAT   STEEL   WIRE. 
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No.  4071. 

Jfarks,  No.  325. 

SectioDal  area,  ''.0983  x'^0986=:. 0097  square  inch. 

Gauged  lengtb,  10^'. 


Applied  loads. 


ToUl. 

Per  sanare 
inoo. 

Pmmda. 

Poundi. 

49 

S.OOO 

194 

20,000 

88ft 

40,000 

582 

.    60,000 

776 

80,000 

970 

100,000 

1.164 

120,000 

1.211 

125,000 

1,261 

130,000 

1.309 

135,000 

1.858 

140,000 

1,406 

146,000 

1,455 

150,000 

1,508 

155^000 

1,552 

160,000 

1.600 

165,000 

1,649 

170,000 

EIoDeation 
per  Inch. 


Inch. 
Oi 

.00977 
.00154 
.00232 
.00318 
.00417 
.00580 
.00545 
.00588 
.00625 
.00670 
.00718 
.00768 
.0C845 
.00990 
.01225 
.02034 


SaoceMlre 

elongation 

per  inob. 


0. 

.00077 
.00977 
.00078 
.00081 
.00104 
.00103 
.00025 
.00043 
.00037 
.00045 
.00048 
.00050 
.00077 
.00145 
.00235 
.00809 


Permanent 
set. 


SuoceMlye 

permanent 

aet. 


Remarks. 


0. 


Ine^ 


Initial  load. 


Blast io  limit. 


Tensile  strength. 


General  summarg. 

Tensile  strsDfttb  per  square  inch  of  orlsinal  section pounds..  170, POO 

Blastio  limit  per  square  inch  of  oiiginaTsection do...  135,000 

Elontiation  per  inch  after  rapture .^ inch..       .018 

KlongatioB  per  inch  under  strain  at  elastic  limit do...    .00626 

Reduction  in  area  after  rupture,  per  centum  of  original  section 84.0 

Poaitioii  of  rupture '.6".80  outside  the  gauged  section 

Character  of  Iwoken  surface fine  silky 

H.  Ex.  165— -31 


) 
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530  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4087. 

Marks,  Ko.  335. 

Sectional  area,  "J09a3x  ".0087 =.0097  square  incb. 

Gauged  length,  10''. 


Applied  loads. 

Elonf^tion 
per  iocb. 

Saocesslve 
eloufTiition 
per lucb. 

Perruuient 
set. 

Successive 

poi-nianout 

aec 

Remarks. 

ToUl. 

Per  square 
inch. 

Pounds. 

48 

194 

388 

682 

776 

970 

1,161 

1,  212 

1,  261 

1,300 

I,  3:>8 

l,4«i6 

1,455 

1.503 

1,552 

1,586 

Pounds. 

5,000 

20, 000 

40. 0(iO 

60,000 

80, 000 

100,000 

120,000 

125,000 

130, 000 

135,900 

140,  000 

145,  OCO 

l.>0,  000 

155,  000 

160, 000 

163,500 

Inch, 

0. 

.00072 
.00151 
.00220 
.00305 
. 00306 
.00515 
.00535 
. 00575 
.00018 
.00668 
.  007 JO 
.00*^15 
.01090 
.021 

*    Jneh. 
0. 

.00072 
.00079 
.00069 
.00085 
.00091 
.00119 
.00020 
.00040 
.00043 
.00070 
.00062 
.00085 
.00275 
.0101 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

■ 

EUstio  limit 
Tensile  sirenj^h. 

• 

General  summary. 

Tensile  strengtb  per  square  inch  of  original  section pounds..  163,500 

Elastic  limit  per  sauare  inch  of  original  section do...  180,000 

Elongation  per  inch  after  rupture inch . .       .  016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00675 

Eednction  in  area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture 1".40  outside  the  ganged  section 

Cbai-acter  of  broken  surface lino  silky 


SQUARE   AND   FLAT   STEEL   WIRE. 
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No.  4088. 

Marks,  No.  340. 

Sectional  area,  ''.0993  x  ''.0987  =  .0098  square  inch. 

Gauged  length,  10". 


Applied  losdt. 

EIoDgatioD 
pel  inch. 

Snocessire 

elongation 

perlnoh. 

Pennanent 
set. 

Saooemlve 

pennanoDt 
aot. 

Kemarka. 

Total 

Pttrsqnare 
inch. 

Foundt. 

49 

196 

892 

588 

784 

980 

1,176 

1,225 

1,274 

1,323 

1.372 

1,421 

1,470 

l,51ir 

1,668 

1,617 

1.641 

Pound*, 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

126.000 

130.000 

135,000 

140,000 

145,000 

150,000 

165,000 

160,000 

165,000 

167,450 

Inch. 
0. 

.00080 
.00160 
.00242 
.00319 
.00418 
.00619 
.00542 
.00674 
.00610 
.00647 
.00700 
.00772 
.00878 
.01112 
.022 

IndL 
0. 

.00080 
.00080 
.00082 
.00077 
.00094 
.00106 
.00028 
.00032 
.00036 
.00087 
.00058 
.00072 
.00106 
.00234 
.01088 

InefL 
0. 

IneK 
0. 

Initialloaa. 

Elaatio  limit 
Tenaile  atrength. 

Oeneral  summary. 

Tensile  ttiength  per  square  inch  of  original  aeotion pounda..  167,450 

Elastic  limit  per  square  inch  of  originaTseotion do....  140,000 

Elongation  per  inch  after  rupture inch..        .028 

Elongation  per  inch  nnder  strain  at  elantic  limit do 00647 

Beduction  in  area  after  rupture,  per  ceutam  of  original  section 43. 9 

Pftsition  of  rupture 2'M5  inside  the  gauged  section 

Chanioter  of  broken  aurfsce line  silky 


mr 
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idZ  SQUARE   AND    FLAT   STEEL  WIKB. 

No.  4089. 
Harks,  No.  SCO. 

SectioDal  area,  ".0d87x".0086=.00d7  square  iuch. 
Oaaged  lengtb,  10". 


Gmterat  mmmaTn. 

TbdiIIc  ■trvDjcth  p«  iqnata  Inch  ot  orlEliuil  Hation ponndi..  IS8,  tgo 

£liutlaUml(p«r«qoaraiBDbDf  arlgiqiliBotlon    do...  lU,|iW1 

XlDDgMloBpulnoliKflcrriipliira Incli..        .02} 

BlongMlcDperlnob  nnderatnin  *t  olHtfelfmlt DOiM 

Bcdnciionln  irva  adcr  Taptnre,  per  MntuK  of  origlul  wcUod  H.  1 

Po«<Uoa  of  rnplnn i".!  Iiwlile  ILo|ku)t»t  srnlou 

CtamraotMor  bMk«n*sriiKM BcaaUky 


SQUABE  AND  FLAT  STEEL  WIBE. 

No.  4090. 

Mftrks  No.  365. 

Sectional  area,  ''.0988  x ''.0988=. 0098  square  inch. 

Ganged  length,  lO''. 
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Applied  loads. 

Eloneation 
per  inch. 

Saooeesire 

elongation 

per  inch. 

Permanent 
set. 

• 

Socc^'Mive 

permanent 

set. 

• 

Kemarks. 

Total. 

Per  sqaare 
inch. 

Pounda. 

49 

196 

393 

588 

78i 

960 

1,176 

1.225 

1,274 

1,323 

1,372 

1,421 

1,470 

1,519 

1,568 

1,597 

Pound*. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120, 000 

125,000 

130.000 

135,000 

140,000 

145,000 

160,000 

155,000 

160,000 

162,960 

Inch. 
0. 

.00077 
.00155 
.00234 
.00321 
.00420 
.00544 
.00577 
.00613 
.00667 
.00727 
.00810 
.00932 
.01170 
.019 

Inch, 
0. 

.00077 
.00078 
.  0007ft 
.00087 
.00099 
.00124 
.00U33 
.00036 
.00054 
.00060 
.00083 
.00122 
.00288 
.00780 

Inch. 
0. 

Inch. 
0. 

TnltialloMl. 

ElaaUc  limit 
Tensile  strenglh. 

General  summary. 

Tensile  strength  per  square  inoh'of  orifrinRl  section.... poonds..  162,960 

Elastic  limit  per  Bouare  inch  of  original  section • do...  130,000 

Blongatipn  per  incn  after  mptnre inch..       .017 

Elongation  per  Inch  under  strain  at  elastic  limf t do. . .'    .  00613 

Reduction  m  area  after  rapture,  per  centum  of  original  section * 49. 0 

Position  of  rupture ".75  outside  the  gauged  section 

Character  of  broken  surface fine  sDky 


I 


V 


•■■^ 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4091. 

Marks,  No.  370. 

Sectional  area,  ".0996  x ''.0999 =.010  square  inch. 

Gauged  length,  10". 


Applied  loads. 

EloDfration 
por  inch. 

Sncceraive 

elonftatloD 

per  iuch. 

m 

Permanent 
Het. 

* 

SiioceAslve 

Kcniarka. 

• 

Total. 

Per  flqnare 
iDch. 

periuaueiit 
set 

Pounds. 
50  . 
2U0 
400 
600 
800 
l,Ouc» 
1.200 
1,260 
1,300 
1,360 
1,400 
1,450 
1,500 
1.550 
1.600 
1,660 
1,700 
1,760 

Pounds. 

5,0<>0 

20,000 

40,(100 

60,000 

80.0U0 

100.000 

120, 000 

126.000 

13U,  000 

135,000 

140,000 

145, 000 

150,  (JOO 

155,  (K)0 

160,000 

165,000 

170,000 

175,000 

Inch. 

0. 

.00088 
.  00178 
.  00249 
.0U338 

-.00427 
.00520 
.00545 
.00672 
. 00606 
.00635 
.00675 
.00728 
.00800 
.00H95 
.01060 
.01435 
.029 

Inch, 

0. 
.00088 
.OOuOO 
.00U71 
.00089 
.00089 
.00003 
.00025 
.00027 
. 00033 
.00030 
.00040 
.00053 
.00072 
.00095 
.00165 
.00375 
.014«5 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

;.* 


M 


General  summarif. 

Tensile  strength  per  sqaare  inch  of  original  neotion pounds..  175,000 

Elaslicllmit  per  square  inch  of  originaT  section do  ..  145,000 

Klongatien  per  incu  after  mpture inch..        .029 

Elongation  per  inch  under  strain  at  elastic  limit do  ..    .00675 

Reduction  in  area  after  ruptore.  per  centum  of  original  section 45.0 

Position  of  mpture 4".7  inside  the  ganged  section 

Character  of  broken  snrfiMe flne,8iU(7 


SQUARE    AND    FLAT    STEEL    WIRE. 
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No.  4092. 

Marks,  No.  376. 

Sectional  area,  V.0996x ''.0996 =.0099  square  inch. 

Gauged  length,  10''. 


AppUetl  loads. 

.Slonntion 
permoh. 

SnooeMlve 

elongation 

per  inch. 

Permanent 

SaccesatTe 

permanent 

set. 

Remarks. 

Tot«L 

Per  sqaare 
inch. 

Pounds. 

49 

198 

306  ( 

694  ^ 

792 

990 

1,188 

1,237 

1,287 

1,336 

1,386 

1,436 

1,486 

1,535 

1.584 

1,634 

1,683 

1,783 

1,746 

ronnda. 

&000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

125, 0Q» 

130.000 

135.  tHK) 

140,000 

145,000 

160,000 

155.000 

160,000 

166,000 

170,000 

175.000 

176,860 

Ineh, 
0. 

.00061 
.00161 
.00241 
.00328 
.00418 
.00621 
.00547 
.00570 
.00607 
.00650 
.00687 
.00737 
.00810 
.00900 
.01036 
.01317 
.028 

Ineh. 

0. 

.00081 
.00120 
.00060 
.00087 
.00090 
.00103 
.00026 
.00028 
.00037 
.00048 
.00037 
.00050 
.00073 
.00090 
.00186 
.00262 
.  00973 

Inch. 
0. 

Ineh. 
0. 

InlUal  load. 

Elastic  limit. 
Tensile  strengtli. 

• 

\ 

General  summary. 

0 

Tensfle  strength  per  sqaare  inch  of  original  section ponnds..  176,360 

Elastic  limit  per  saoare  inch  of  original  section do...  145,000 

Elongation  per  inon  after  rapture inch..       .017 

Elongation  perinch  under  strain  at  elastio  limit do...    .00687 

Jleductiim  in  area  after  rapture,  per  centum  of  original  section 46.5 

Position  of  rupture ".  25  outside  the  ganged  section 

Character  of  luoken  sozfiMe line  silky 


mi   *r1 
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SQUARE   AND   FLAT   STEEL   W1B1& 

No.  4093. 
Marks,  No.  380. 

Sectioual  area,  ''.0(>02x.''0080=:.0097  sqaare  inch. 
Gauged  leD^tb,  10^'. 


Applied  loads. 

Elongation 
pur  ineli. 

SnoceMlr«j 

Permanent 

aet. 

SuocoAKive 

permannut 

set. 

Kemarks. 

TotAJ. 

Poundt. 

48 

195 

88S 

582 

776 

070 

1.164 

1.212 

1.261 

1.300 

1,358 

1,406 

1,455 

1,503 

1.558 

1,596 

Per  MfiAre 
inco. 

olonfration 
per  inch. 

Inch. 
0. 

.00073 
.00081 
.60075 
.00065 
.00000 
.00120 
.00028 
.00035 
.00050 
.00050 
.60085 
.00148 
.00270 
.00010 

PintndB. 

5.000 

20.000 

40,000 

60,000 

80,000 

100,000 

120.000 

125,000 

180, 000 

139,000 

140.000 

14),  000 

150,000 

155,000 

160,000 

164,540 

Inch. 
0. 

.00078 
.00154 
.00220 
.00314 
.60404 
.006:4 
.00552 
.00587 
.00637 
.00687 
.00772 
.00920 
.01190 
.021 

Inek, 
0. 

Inch, 
0. 

Initial  load. 
Elastio  limit 

m 

Tensile  strengtb. 

• 

General  summary, 

Tonsile  strength  per  square  inch  of  original  seotlon pounds. .  164^^0 

Klasticlimitper  sqaare  inch  of  original  section do...  130,000 

Elongation  per  inon  after  mptnre inch..        .0^7 

EloDgstion  perinch  andfft  strain  at  elastio  limit do...    .00587 

deduction  in  area  after  mpture,  per  eentnm  of  original  section 45.4 

Position  of  rnptnre l".8inside  the  gangod  section 

Character  of  broken  sorCace finesilliy 


SQUARE  AND  FLAT  STEEL  WIRK 

Ko.  4094. 
Marks,  No.  385. 

Sectional  area,  ''.0985  x  ''.0990  =  .0098  square  inch. 
Gauged  length,  10". 


537 


Applied  loads. 

Elongation 
perinoh. 

SaooessiTe 

elongation 

perlneh. 

Permanent 
set. 

SnocoMive 

permaueDt 

set. 

Total. 

Per  sanare 
incn. 

Pounds. 

49 

196 

892 

688 

784 

980 

1,176 

1,225 

1,274 

1,828 

1,372 

1.421 

1.470 

1,519 

1,568 

1.617 

1,652 

Pounds. 

6,000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

126.000 

130,000 

135,000 

140,000 

145.000 

160,000 

155,000 

160,000 

165,000 

168,670 

Inch, 
0. 

.00071 
.00148 
.00223 
.00305 
.00890 
.00494 
.00510 
.00540 
.00676 
.00007 
.60650 
.00710 
.00800 
.01012 
.021 

Inch. 
0. 

.00071 
.00077 
.00076 
.00082 
.000% 
.00104 
.00016 
.00080 
.00086 
.00031 
.00048 
.00060 
.00090 
.00212 
.01088 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strenjj^th. 

General  eummary. 

Tensile  strength  i>er  square  inch  of  orlsinal  section pounds..  108,570 

Elastic  limit  per  square  inch  of  originid  section ^^ do...  140,000 

Eloni^ation  per  incD  alter  raptnre *, inch..       .024 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00607 

Reduction  in  area  after  rupture,  per  centum  of  original  section 45.9 

Position  of  rupture ''.45  outaide  the  gauged  section 

Character  of  broken  surface — * fine  silky 


SQUARE    AND.PL.AT   STEEL     WIRE. 

No.  4096. 

Marks,  395. 

Sectional  area,  ''.0995x^0987 =.0098  square  inch. 

Gauged  length,  10''. 
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Applied  loads. 

Eloneatlon 
per  iaoh. 

Sacceeaire 

elongation 

per  inch. 

PeriDAnent 
aet. 

SncoeMive 

permanent 

aet. 

Remarks. 

TotoL 

Per  sqiuure 
incn. 

Pounds. 

49 

196 

392 

588 

784 

980 

1,176 

1,225 

1.274 

1.323 

1,372 

1,421 

1,470 

1.519 

1.568 

1.617 

1,646 

Pounds. 

6,000 

20.000 

40,000 

60,000 

80,000 

100,000 

120, 000 

125,000 

130,000 

135.000 

140,  000 

145.000 

150,000 

155.000 

160,000 

165,000 

167.960 

Ineh. 
0. 

.000070 
.000148 
.000281 
.000310 
.000398 
.000498 
.000515 
.000558 
.000688 
.000617 
.000667 
.  000725 
.000845 
.001137 
.024 

In^. 
0. 

.000070 
.000078 
.000083 
.000079 
.000088 
.000100 
.000017 
.000043 
.000030 
.000029 
.000050 
.000058 
.000120 
.000292 
.001263 

Ineh. 
0. 

Ineh. 
0. 

Initialload. 

ElasUc  limit. 
Tensile  streDgth. 

General  summary. 

Tenaile  strength  per  aqaare  inch  of  original  section ponnds..  167,060 

Elastic  limit  per  sqaare  inch  of  original  section do...  110,  (00 

Elongation  per  inch  after  rupture inch..       .022 

Elongation  per  inch  under  strain  at  elasUo  limit do...    .00017 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.8 

Position  of  mptnre , ''.70  outside  the  ganged  section 

Characteir  of  raoken  sorfMe ifine  siilcy 


^^ 


SQUARE   AND   FLAT   STEEL   WIRE. 

Ho.  4098. 

^ftrks  405 

Sectioual  area,  ''.0994  x ''.0993 =.0099  square  inch. 

Gauged  leugth,  10". 
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Applic 

;<i  loads. 

EloDsatlon 
per  mch. 

Snocensive 

Penaanont 
set. 

SnooeMive 

pennanent 

set. 

Total. 

Per  ftciaare 
inco. 

elongation 
per  inch. 

Foundt. 
49 

198 

396 

504 

792 

990 

1,188 

1,237 

1,287 

1,336 

1,886 

1,486 

1,485 

l,63!i 

1,684 

1,634 

1,683 

1,704 

Pound9. 

5,000 

20.000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150.000 

155,000 

160,000 

165,000 

170,000 

172,120 

Inch, 

0. 

.00071 
.00157 
.00240 
.00333 
.00433 

.00587 

.00625 

.00672 

.00720 

.00782 

.00862 

.00067 

.01112 

.016 

.021 

Inch. 
0. 

.00071 
.00086 
.00083 

Inch. 
0. 

Inch. 
0. 

InlUalload. 
EUstio  limit. 

Tennile  strength. 



■..•....«•  . 

.00093 
.00100 
.00125 
.00029 
.00038 
.00047 

............ 

.•••..•■.••• 

............1. ........... 

.00048 
.00062 
,00080 
.00105 
.00145 
.00488 
.005 

Tensile  strength  per  sqaare  inch  of  oriKinal  section pounds..  172.120 

Elasticlimitpersanareinch  of  origiffialseotioa do...  130,000 

Elongation  perinou  after  rapture inch..       .Oi'l 

Elongation  per  inch  onder  strain  at  elastic  limit do. . .    .  006*J5 

RedactioniBareaafterraptare,per  cen  tarn  of  original  section 40.4 

Position  of  rapture 4".5  inside  the  ganged  sectiim 

Character  of  broken  sorlisce £iie  sUky 


Ym 
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SQUARE  AND  FLAT  STEEL  WIBE. 


No.  4099. 

Marks,  No.  410. 

Sectionalarea,  ''.0997 x ".0997 =.0099  square  inch. 

Gauged  leugth,  lO''. 


Applied  loAdfl. 

ElonzftUoii 
per  Inch. 

Sneoewive 

eloDSAtion 

perlncb. 

Permanent 
•et, 

Sacoesaive 

permanent 

set. 

Bemarka. 

Tot«L 

Per  •Quare 
inon. 

Povndt. 

49 

198 

396 

694 

792 

990 

1,188 

1,237 

1,287 

1,336 

1,386 

1.436 

1,485 

1,535 

1,584 

1,634 

1,683 

Pound§. 

6,000 

20,000 

40,000 

60,000 

80,000 

100.000 

120,000 

126,000 

180,000 

135,000 

140,000 

146.000 

150,000 

165,000 

160,900 

165,000 

170.000 

Inch. 
0. 

.00075 
.00153 
.00232 
.00319 
.00410 
.00527 
.00552 
.00590 
.00630 
.00680 
.00741 
.00822 
.00942 
.01165 
.017 
.030 

Inch. 
0. 

.00076 
.00078 
.00079 
.00087 
.00091 
.00117 
.00025 
.00038 
.00040 
.00050 
.00061 
.00081 
.00120 
.00223 
.00535 
.013 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

ElasUc  limit. 
Tenailo  atrength. 

........... 

'mm        m  m^m  v  «  •  v  • 

Oeneral  Bummary. 

Tenafle  atrensth  per  aqoare  inch  of  original  section poamla. .  170,  TOO 

Elantio  limit  per  aonare  incli  of  original  aeotion  do...  135,000 

Elongation  per  inch  after  rupture iuub..        .024 

£  ODgation  per  inch  under  strain  at  elaatio  limit do...    .Oo6:M) 

£t*dnction  in  area  after  rupture,  per  centum  of  original  aection 41.4 

Ponition  of  rupture 3".2  inaide  tbe  gauged  section 

Chazaoterol  bR^en  anrfiMO flue  ailky 


SQUARE   AND   PLAT   STEEL   WIRE. 
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No.  4100. 

Marks,  415. 

Sectional  area,  ''.0980  x  ".0985=. 0097  square  inch 

Ganged  length,  10''. 


|- 


Applied  loads. 


EloDf^tion 
Tatxl     )  ^®'  sfiiiare     per  inch, 
inca. 


PoundM. 

48 

194 

388 

582 

778 

970 

1,164 

1, 212 

1,261 

1,300 

1,  ^'»8 

1.406 

1.456 

1,503 

1.55i 

1,600 

1,649 

1.677 


PmtndM. 

5,000 

20.000 

40,000 

60,000 

80,000 

100,  000 

120.000 

125, 000 

130.000 

135.  000 

140. 000 

145.  Ot»0 

150.000 

155,  000 

160.000 

105,000 

170,000 

172,890 


Inch. 
0. 
.00077 
.00152 
. 0O228 
.  00308 
.00390 
.0U47D 
.00497 
. 00527 
. 00518 
. 00577 
.00608 
.00648 
.00708 
. 00825 
.01120 
.024 


SacoeMive 

elongation 

per  inoh. 


IsMh. 

0. 

.00077 
.00075 
.00076 
.00080 
.00082 
.00088 
.  00019 
.00030 
.00021 
.00029 
.00031 
.00040 
.00060 
.00117 
.00295 
.01280 


Permanent 

Mt. 


Inch, 
0. 


Succeaaive 

permanent 

set. 


Inch. 

a 


Bemarka. 


Initial  load. 


Klastio  Umit 


Tenalle  strength. 


Genei'al  summart/. 

Tenaile  strenijrtb  per  aqnare  inch  of  original  section *. pounds..  172,800 

Elastic  limit  per  squaro  IdcIi  of  original  section .• do...  150,000 

EloDfTftlion  per  inch  after  rupinre inch..       .017 

Eloujsation  per  inch  under  strain  at  elusticliroit  do  ..    .00648 

Kedaction  in  area  after  rapture,  per  centum  of  original  sootion 39.2 

Position  of  rupture 5"  outside  the  gauged  section 

Character  of  broken  surface • • iine  sillcy 


BQUARE   AND   FLAT    STKEL   WIBB. 

No.  4101. 
0.420. 
ar«a,  ".0996x".0902=.0099  square  ioota. 

BBgtll,  10". 


.T' 

issr 

p.rWh. 

-™.t™ 

Kemarkh 

Inch. 

.OOSM 

;o»n 
ion 

.Mu7t 
.00032 

■.X 

Inth. 

/■uL 

iDlUallmd. 

ElMlle  limit. 
T«MUaitnnttl>. 

S'S 

«» 

per  BqnBTe  iDch  of  orlEinal  •Ktlon _._.., 

•qiikre  inolfararijliial  Hotiou 

loh  uncrmptun 

icli  nnder  Ktnln  Bt  BiHtIo  limit 

k  after  rupton,  per  csDtnm  of  ai1){lD>l  aection 


...4."BS  inside  Lh«  EOage 


SQUARE   AND   FLAT    STEEL   WIRE. 

Ko.  4102. 

Marks,  No.  425. 

Sectional  area,  ".0987x''.0900=.0098  square  inch. 

Gauged  length,  10^^ 
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Applied  loads. 

EloDsration 
per  iuch. 

SaccesaiTe 

1. 

Permanent 
set 

Sncceaaiye 

permanent 

set. 

Bemarka. 

Total. 

Per  Booare 

iDCO. 

elougation 
perinoh. 

Pound*. 

49 

196 

392 

588 

784 

980 

1.176 

1,226 

1,274 

1,328 

1,372 

1,421 

1,470 

1,519 

1,568 

1,617 

1,662 

Pound*. 

6,000 

20.000 

40;  000 

60,000 

80,000 

100,000 

120,  000 

125,000 

130.000 

135,000 

140,0  JO 

145, 000 

150,000 

155,000 

16i0.000 

165,000 

1(»,680 

Inch. 

0. 

.00073 
.00150 
.00230 
.04  316 
.00420 
.00529 
.00509 
.00603 
.OOOo-i 
.00700 
.00771 
.00860 
.01000 
.01215 
.017 

Inch. 

0. 

.00073 
.00077 
.00080 
.00086 
.00104  • 
.00109 
.00040 
.000^3 
.00050 
.00048 
.00071 
.00089 
.00140 
.00246 
.00455 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

m 

Elastic  limit 
TenaUe  strength. 

GoHeral  fummarjf. 

Tensile  strength  per  sqnare  inch  of  original  strength pounds..  168.690 

Elastic  limit  per  soaare  inch  of  original  section do...  130,000 

Elongation  perinea  after  rapture inch..       .027 

Elongation  per  inch  under  strain  at  elastioliroic do...    .00602 

Re<laction  in  area  after  mptnre,  per  centum  of  original  section 37. 8 

Position  of  rupture 8".4  inside  the  ganged  section 

ChanUJter  of  broken  sarfUc^ • fine  silky 

H,  Ex.  165 36 
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SQUARE   AND   FLAT   STEEL   WIRE. 

No.  4103. 

Marks,  No.  430. 

Sectioual  area,  ".0990  x  ".0903 =.0098  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elonipation 
pir  iucb. 

Succeaaive 

PonnaoeDt 
ael. 

Sacceaaive 

pemiaucDt 

aet. 

Inch. 

0. 

'  Kciuarka. 

Total. 

Pot  aouar(3 
iucu. 

eloDinitloii 
per  inch. 

Pounds. 
49 
190 
302 
568 
784 
980 
1.176 
1,225 
3,274 
1,323 
1,372 
1.421 
1,470 
1,519 
1,568 
1,617 
1,666 
1,703 

Pounds. 

5,000 

20,  U(K) 

40,000 

60,000 

80.000 

100,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165. 000 

170,000 

173, 780 

Inch. 
0. 
.00075 
.00162 
.  (H)2:i7 
.00327 
.00417 
.00528 
.00656 
.00586 
.0(»625 
.00667 
.00722 
.00790 
.00885 
.01000 
.01220 
.020 

Inch. 
0. 
.00075 
.00087 
.00075 
.00090 
.00090 
.00111 
.00028 
.00030 
.00039 
.00042 
.00055 
.00068 
.00095 
.00116 
.00220 
.00780 

Inch. 
0. 

Initial  load. 

ElaaUo  limit 
Tenaile  atrength. 

•••■•••■«•     • 

General  summary, 

-Tensile  atrenKth  per  aqoare  inch  of  original  section poonda . .  173. 780 

Elastic  limit  per  snuare  inch  of  original  section do...  135,000 

Elongation  per  incn  alter  rapture inch..        .012 

Eloncation  per  inch  under  atrain  at  olHNtic  limit do...     .00624 

Reduction  in  area  after  rapture,  per  cent  u  m  of  original  section 37. 8 

Position  of  rupture 2".80  outside  the  gauged  aectioa 

Charact«r  of  broken  aorfaoe flneailky 


6QUABE   AKD  FLAT   STEEL   \VIRE. 

No.  4104. 
Harks,  TSlo.  435. 

Sectional  area,  '^0995x'^0994=.0099  square  inch. 
Gauged  length,  10''. 
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Applied  loads. 

Elongatton 
per  inob. 

Snooeasive 

elonfrattoa 

per  inch. 

Permanent 
set 

Snooeaalve 

Bemarka. 

ToUL 

Per  square 
iucn. 

permanent 
aet. 

Poundi. 

49 

198 

896 

594 

792 

900 

1,188 

1,237 

1,287 

1.336 

1,3?6 

1,436 

1,483 

1,535 

1.584, 

1,634* 

1,G83 

1,733 

1.782 

1,812 

Pounds. 

5.000 

20.000 

40^0 

60,U00 

80,  OUO 

100,000 

120.000 

12.\  000 

130,000 

135. OUO 

140. 000 

145,  000 

150,000 

155.000 

160,000 

105. 000 

170. 000 

175,000 

180.000 

183,030 

Inch. 
0. 

.00076 
.00155 
.00236 
.00318 
.00408 
.00511 
.00533 
.00560 
.00302 
.00628 
.00665 
.00706 
.00765 
.00820 
.00901 
.01050 
.015 
.022 

Inch. 
0. 
.00676 

.•00079 

.00081 

.00082 

.00090 

,00103 

.00022 

.00027  . 

.00032 

.00036 

.  00037 

.00041 

.00059 

.00055 

.00081 

.00149 

.00450 

.007 

Itieh. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  streogth. 

1 

General  eummarif, 

Tenirile  Btrenfrth  per  sqnare  inch  of  original  section ponnds..  183,030 

Klamtic  limit  per  sona  re  inch  of  original  section do...  145,000 

>Uou nation  pc r  incn.  after  rupture inch . .       .014 

£Ioii)!ation  per  inch  undei  strain  at el*stic limit do...    .00065 

Reduction  in  area  after  ruptare,  per  centum  of  original  section 38. 3 

Position  of  rapture 2".55  outside  the  gauged  section 

Ghiuraoter  of  broken  surface fine  sUky 


mr,  -548, 


SQUABG  AND  FLAT  STEEL  WIRE. 


it*.-;;.'  'i 

,.  ■  -  »► 


»*.■.'•. 


-A, 


/■•■■». 


No.  4106. 

Marks,  No.  440. 

Sectional  area,  'M001x".0998=.010  square  inch. 

Gauged  length,  10". 


Applied  loads. 

BloDipttion 
per  inch 

SnoocMtre 

Permanent 
Bet. 

Saccenfifve 

penuauent 

Bet. 

Eemarkn. 

Total. 

Per  sqaar« 
inua. 

elm  nation 
periiioh. 

Pound*. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,  300 

1,350 

1.400 

1.450 

1,500 

1.550 

1.600 

1.650 

1,700 

1,748 

Pound*. 

5,000 

20,000 

40,000 

60.000 

80,000 

100.000 

120,  000 

125, 000 

130.000 

135.000 

140, 000 

145, 000 

150,000 

155,000 

160.  000 

165, 000 

170, 000 

174. 800 

Jneh. 
0. 

.00078 
.00161 
.00230 
.0032> 
.00400 
.0<U91 
.  00510 
.00537 
.00571 
.00<t05 
.00642 
.00686 
.00735 
.00820 
.00941 
.01325 

Inch, 
0. 

.00078 
.  001)83 
.00  89 
.  001)75 

Inch. 
0. 

Inch, 
0. 

iDiUal  loAd. 

Elaatio  limit. 
Tensile  Btrcngth. 

:::::::::;:;::::::::::: 

.00075 

.0<i09l 
.00)19 
. 00027 
.00034 
.00034 
.00t37 
. 00043 
.00050 
.00083 
.00121 
.00384 

1 

■«■■■••••••• 

.'■*■    \ 


General  summary. 

Tensile  stren}^^  per  aqoare  inch  of  orlKinal  section pounds..  174,800 

Elasticlimit  per  square  inch  of  original  section do...  145,000 

Klongation  per  inch  after  rupture inch . .        .021 

EiongatiOD  per  inch  under  strain  at  elastic  limit do...    .00642 

Keductioniuareaafter  rapture,  per  ceatam  of  original  section 42.0 

Position  of  rupture 3'M  inside  the  gauged  st^ciiou 

Gharaottor  of  broken  surface • fine  si]  ky 


SQUARE  AND  FLAT  STEEL  WIRE. 

Fo.  4106. 
Marks,  No.  446. 

Sectional  area,  '^0936  x  ''.0983  =  .0097  square  inch. 
Gauged  length,  10''. 
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Applied  loads. 

EloQKstion 
pur  inch. 

Snccessiro 

elongation 

per  inch. 

Pennanent 
set. 

Sncceesive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
inch. 

Pounds. 

48 

104 

388 

582 

776 

970 

1,164 

1,212 

1.261 

1,309 

1.358 

1,406 

],4:i6 

1,  fi03 

1,552 

1,600 

1,649 

Pounds. 

5,000 

20. 000 

40,000 

60.000 

80,000 

100,000 

120,000 

135,000 

130,000 

135.000 

140,000 

145.  000 

150,000 

156,000 

160,000 

165.000 

170,000 

Inch. 
0. 

.00078 
.00158 
.00265 
.  00325 
.00425 
.00508 
.00530 
.00552 
.00592 
. 0C630 
.00668 
.00735 
.00807 
.01050 
.01395 
.023 

Jneh. 
0. 

.00078 
.00080 
.00107 
.00060 
.00100 
.00083 
.00022 
. 00022 
.00040 
, 00038 
.  0(»038 
.00067 
.00072 
.00243  . 
.00:U5 
.00905 

Jneh. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

■  •«•*•  •«■••• 

General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section  ponnds..  170.000 

Elastic  limit  per  sauare  inch  of  original  section do  ..  14.'>,(i00 

Elongation  per  incli  after  rupture inch..        .023 

Elongation  per  inch  under  strain  at  elastic  limit. do...    .  00068 

Keduction  in  area  after  rupture,  per  centum  of'Oi  iginal  section  80. 2 

Position  of  rupture .• '. 3".  9  inside  the  gauge4l  section 

Character  of  broken  surface fine  silky 
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SQUARE  AND  FLAT. STEEL  WIBE. 


*y 


No,  4107, 
Marks,  No.  450. 

Sectional  area,  '^0984x^^0986=.0097  square  i^ch. 
(Gauged  length,  10^'. 


Applied  kMids. 

Blongation 
per  mob. 

SaeceasiTe 

Pemuttent 
•et. 

SaooeMive 

permanent 

aet 

Semttrka. 

TotiO. 

Per  aqaare 
incn. 

plongation 
per  inch. 

Ptonsidt. 

48 

104 

888 

582 

776 

970 

1,164 

1,212 

1,261 

1,300 

1,358 

1,406 

1,455 

1,503 

1,552 

1,586 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

135^000 

140,000 

145,000 

150,000 

165.000 

160,000 

164,540 

0. 

.00077 
.00150 
.00227 
.00322 
.00410 
.00530 
.00557 
.00587 
.00632 
.00672 
.00740 
.00880 
.01040 
.015 

Inch, 

0. 

.ooon 

.00073 
.00077 
.00005 
.00088 

.00130 
.00027 
.00030 
.00045 
.00040 
.00068 
.00140 
.00160 
.00460 

0. 

Imek. 

0. 

Initial  load. 

SlnatioUmlk 
Tenaile  atrength. 

— 

m 

General  summary. 


Tenaile  atrength  per  aqnare  inoh  of  original  aeotion ponnda. 

Elaaticlimit per  aqiiare inch  of  original  aectlon do.. 

Elongation  per  inch  alter  rapture inoh. 

Elongation  per  inch  nuder  atrain  at  elaatic  limit do.. 

Kednctioninareaafter  raptare,  per  centam  of  original  aection 

Poaition  of  mptnre i l".8oatalde  the  ganged  aection 

Character  of  DToken  anrfaoe flue  ailky 


164,640 

180,000 

0.010 

.00587 

39.8 


SQUARE   AND   FLAT   STEEL   WIRE, 
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No.  4108. 

Marks,  No.  455. 

Sectional  area,  'M002x'M000=.0ia  square  inch. 

Gauged  length,  10''. 


I 


Applied  loads. 

Elongation 
per  Inch. 

Sac«eiwlye 

elonffaiion 

per  inob. 

PermanoDt 
set. 

SuccGJialve 

Remarks. 

TotaL 

Per  sqqare 
incii. 

permanent 
set. 

ineA. 

Pound*. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,300 

1,350 

1.400 

1,450 

1.500 

1,550 

1,600 

1,650 

1.700 

1,750 

1,800 

1,833 

Pound*. 

5,000 

20,000 

40.000 

60.000 

80.000 

100,000 

120, 000 

125,000 

1.30. 000 

135,000 

140, 000 

145. 000 

150,000 

•155,000 

16(\UO0 

165,000 

170.000 

175,000 

180,000 

183,300 

IfUth, 

0. 

.00080 
.00160 
.00242 
.00318 
.00403 
.00492 
.00508 
.00537 
.00562 
.00592 
.00622 
•  0060C 
.00700 
.  .00750 
.00817 
.00020 
.01168 
.020 

7n«A. 
0. 

.00080 
.00080 
.00082 
.00070 
.00085 
.00089 
.00016 
.000.>9 
.  0»>02."> 
.00030 
.00030 
.00038 
.00040 
.00050 
.00067 
.00103 
.00248 
.00832 

Tneh. 

iDltial  load. 

«•••*■ <««••• 

*' 

Elastic  limit. 

""••"• ••%••• 

Tensile  streng^th. 

General  nummary. 

Tensile strenfrth  per  square  inch  of  orli^inal  section pounds. .  183.  nco 

KiaMticllmit  per  soaare  inch  of  original  section do...  155,  Oou 

Elougatlon  per  incnafter  rapture inch..       .Oil 

Ekinjcation  pt^r  inch  understrain  at  elastic  limit do...    .00700 

l.'oluctlon  in  area  after  rupture,  per  centum  of  original  section 28.0 

Position  of  rupture 4".9  inside  the  gauged  section 

Character  of  broken  snifiMe......... ^ fine  silky 


) 


BQUARE  AND  PLAT  STEEL  WIRE. 

No.  4110. 

Marks,  No.  465. 

Sectional  area,  'M003  x  'M005  =  .0101  square  inch, 

Gauged  length,  10". 
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Applied  loads. 

EloDfcatlon 
per  inch. 

SacopBsive 

elongation 

per  inch. 

Permanent 
•et. 

SacoesstTe 

permanent 

set. 

Remarks. 

Total. 

Per  Bfinare 
iucn. 

Poundt. 

50 

202 

404 

606 

808 

1.010 

1,212 

1,262 

1,313 

1,363 

1,414 

1.464 

1,515 

1,505 

1,616 

l,fl56 

1.710 

Poundg. 

5,000 

20.000 

40.000 

60.0(i0 

80,000 

100.000 

120, 000 

125,  000 

130,000 

135. 000 

140. 000 

145,000 

150,000 

155.000 

160, 000 

l^5,ooo 

160, 310 

Ineh, 
0. 

.00087 
.00158 
.00228 
.00314 
.00410 
.00518 
.00537 
.00560 
.00603 
.00652 
.00692 
. 00743 
.00822 
.00960 
.01275 

Ineh. 
0. 

.00087 
.00071 
.00070 
.00086 
.00096 
.00108 
.00019 
.00023 
.00043 
.00049 
.00040 
.00051 
.00079 
.00138 
.00315 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit 
Tensile  8trfnf:tli. 

•  •  * 

••***"*i*"** 

1 

Genei'al  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  109,810 

Elastic  limit  per  wiuare  inch  of  original  section do...  130,000 

ElongHtion  p«r  iuch  afler  rapture inch..        .011 

Elongation  per  incii  under  strain  at  elastic  limit do...    .00560 

Kediidionln  area  after  rapture,  per  oentam  of  original  section 30.6 

Position  of  rnptnre 4".  16  outside  the  gaug^  section 

Charaotar  of  oroken  sarfiMe fine  silky 


) 


.^■^^ 


r   4- 


V- 


7  ■'   '. ; 


•1- 


■w*  '^- 
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SQUARE  AND  FLAT  STEEL  WIEB. 

No.  4111. 


Marks,  No.  470. 

Sectional  area,  ".1003x'M001=.010  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Total. 

Per  sqnare 
incn. 

Pound*. 

Pound*. 

50 

5,000 

200 

20,000 

.    400 

40,000 

000 

60,000 

800 

80.000 

1,000 

100.000 

1,200 

120.  000 

1.250 

125. 000 

1,300 

130. 000 

1.350 

l.r.,  000 

1.400 

140.  OUO 

1.460 

115.000 

1,500 

150,000 

1.550 

155, 000 

1.600 

160.000 

1,G50 

165,000 

Elonji^tloii 
per  inch. 


Inch. 


0. 


SncceMiTe 

elooftatton 

per  inch. 


Inch, 


0. 


.00072 

.00072 

.00152 

.00080 

.  00228 

.Ou07« 

.00318 

.00090 

.00412 

.00004 

.00300 

.00088 

.00520 

.00020 

.00548 

.00028 

.00500 

.(-0042 

.00632 

.00012 

.  006)30 

.00048 

.00758 

.00078 

.00883 

.00125 

.01350 

.00167 

.024 

.01050 

Permaoeot 

Mt. 

SnceetaiTe 
pennaneiit 

set. 

• 

Remarks. 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 
Tensile  sirenKtIi. 

1 

1. .•...••.... 

|.. .......... 

1 ..... ...... 

General  sHmmary. 


Tensile  stren^h  per  square  inch  of  original  section poands 

Elastic  limit  per  sausre  inch  of  original  section do. 

Elongation  per  inch  after  rapture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Keductlon  in  area  after  ruptaro.  pef  centnm  of  original  suction 

Position  of  rupture 2'M  outside  the  ganged  section 

Character  of  broIcensurfiAce fi&e  silky 


166^000 
180,000 

.016 
.00548 

39.0 


8QUAHE   AND   FLAT   STEEL   WIRE. 
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I 


No.  4112. 

Marks,  No.  475. 

Sectional  area,  'M001x''.0999=.010  square  inch. 

Gauged  length,  10"'. 


'Applied  loadK 

EloDgation 
perTncb. 

SocoeMiye 

Permanent 
set 

SacceRsive 

permauent 

set. 

Reroarka. 

Total. 

Per  sqaijre 
Id  en. 

eloneation 
permcb. 

Pounds. 

SO 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1.300 

1.360 

1,400 

1.450 

1,600 

1,550 

1,600 

1,650 

1,689 

Pounds. 

6,000 

20,000 

40,000 

60.000 

80,000 

100,000 

120,000 

125,000 

180,000 

•     185.000 

Inch. 

0. 

.00070 
.00152 
.00232 
.00320 
.00408 
.00520 
.C0640 
.00570 
.00608 

Inch. 
0. 

.00070 
.00082 
.00080 
.00088 
.00083 
.00117 
.00020 
.00030 
.00038 
.00030 
.00040 
.00062 
.00068 
.00167 
.00476 

Inch, 
.0 

Inch. 
0. 

Initial  load. 

t 

1 

1 

'*"" •-••• 

• 

140,000 

.00047 

1 

Elastic  Umit. 
Tensile  strength. 

145.000            .00603 
160, 000            .  00755 
156,000            .00813 

ICO.  000 
165.000 
168,900 

.01010 
.01485 

............i...a.> ...... 

............I............ 

............  |. .••■•.••••• 

General  summary, 

Tenrile  strength  per  square  inch  of  orifirinal  section ponnds. .  168, 900 

Elastic  limit  per  sooare  inch  of  original  section do...  140,000 

Elongation  per  inch  after  rupture * inch..        .021 

Elongation  per  inch  under  eirain  at  elastic  limit.. do...    .00647 

itedneti<m  in  area  after  rupture,  per  centum  of  original  section 81.0 

Position  of  rupture '. 4"  inside  the  gauged  section 

Ghamcter  of  brdken  aarface fine  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 


1^0.  4113. 

Marks,  No.  480. 

Sectional  area,  ".0999  x''.0996 =.010  square  iocb. 

Gauged  leugth,  lOf'. 


Applied  loads. 

£loD|(atioii 
per  inch. 

Saocenflive 

elongatinn 

per  incb. 

PennaDent 
set 

Sncc«sAire 

perinnnent 

set. 

Bemarka. 

Total. 

Per  square 

iDOb. 

Pounds, 

50 

200 

400 

600 

800 

1,000 

1. 200 

1,250 

1.  300 

1,350 

1,400 

1,460 

1,500 

1,550 

1,600 

1,650 

1,700 

1,742 

Pounds. 

5.000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125.  000 

130,000 

135,000 

140,000 

145,000 

150,000 

156,000 

160,000 

165.000 

170,000 

174,200 

Ineh^ 
0. 

.00078 
.00153 
.00233 
. 00318 
.  00398 
.00408 
.00527 
.00550 
.00587 
.00613 
.00655 
.00695 
.00738 
.00810 
.00950 
.01350 

Inch. 

0. 
.00078 
.00075 
.00080 
.00085 
.00080 
.00100 
.00029 
.00023 
.00037 
.00026 
.00042 
.00040 
.  0001.^ 
.  0'1(I72 
.OOMO 
.00400 

Itieh, 
0. 

Inch. 
0. 

Initial  load. 

ElaaUo  llmil 
Tensile  strength. 

. 

General  sumwary. 

Tensile  strength  per  square  inch  of  orieinal  section ponnds..  174,200 

Elastic  limit  per  square  inch  of  uriginafsection do...  140, 006 

Elongation  per  inch  after  rupture inch..       0.2L 

Elongation  i>er  Inch  under  strain  at  elastic  limit do. . .    . 00613 

Keduction  in  area  after  rupture,  per  centum  of  original  sociiun 34.0 

Position  of  rupture 3".6  inside  the  gauged  section 

Character  of  broken  sorfaoe ...fine  silky 


^ 


#1 


SQUARE   AND    FLAT   STEEL    WIRE. 

No.  4114. 

Marks  No.  485. 

Sectional  area,  ''M9i  x  ''.0989  =  .0098  square  inch. 

Gauged  leugtb,  10''. 
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*    •         -,•.'■ 


Applied  loads. 

Elongation 
per  inch. 

Snccesaiye 

eiong^tlon 

per  inch. 

Permanent 
Bet. 

Sueceaaire 

permanent 

set. 

Kemarka. 

Total. 

Per  square 

iDCQ. 

PoufuU. 
49 
196 
392 

588 
784 
980 
1.176 
1, 225 
1, 274 
1,323 
1,372 
1, 421 
1,470 
1,519 
1,568 
1.617 
1.666 
1,702 

Pounds. 

5.000 

20.000 

40,000 

60,000 

80,000 

100,000 

120,  OUO 

125,000 

130.000 

135,000 

140,000 

145.000 

150.000 

155.  OuO 

160,  IKK) 

165.000 

170, 000 

173,670 

Inch. 
.0 

.00072 
.00148 
.00227 
.00302 
.00:{82 
.00482 
.00506 
.00528 
.00568 
.00600 
.00635 
.00683 
.0U768 
.00806 
.01298 
.023 

Jneh. 
.0 

.00072 
. 00076 
.00079 
. 00075 
.00080 
.00100 
.00023 
.00023 
.0U040 
.00032 

. oouas 

.00048 
.00085 
.00127 
« 00398 
.01007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

• 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  17R,670 

Eiantic  limit  per  sqasire  ioch  of  original  section do...  145,  JOO 

Elongation  per  incli  after  rupture    .*' inch..        .021 

Eioriuation  per  inch  nnd«*r  strain  at  elastic  limit do. . .    .  00635 

Beduction  in  area  after  rupture,  per  centum  of  original  section 39. 8 

Position  of  rupture 8".7  outside  the  ganged  section 

Chmbter  Of  bnaktti  ■urfanAs •...« flnb  silky 
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SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4116. 

Marks,  No.  490. 

Sectional  area,  ".0993x.0097=.0099  square  inch. 

Gangeil  length,  10". 


Appli( 
Total. 

>.<]  loads. 

Per  sauare 
iucD. 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

120.000 

125,000 

130,000 

135, 000 

140,000 

143  000 

150,000 

155,  000 

160,000 

16.5,  000 

170,  000 

174, 750 

Elongation 
per  inch. 

Saccesaive 

elongation 

per  inch. 

Permanent 
set. 

SocoesaiTe 

permanent 

set. 

Bomarks. 

Pounda. 
49 
108 
396 
594 
792 
1.188 
1,237 
1,287 
1,336 
1.386 
1,436 
1.485 
1,  535 
1.584 
1,634 
1,683 
1,7«0 

Inch. 
0. 

.00077 
.00162 
.00247 
.00332 
.00530 
.00550 
.00578 
.00618 
.00660 
. 00717 
.  00767 
.  0OH25 
.00937 
.01130 
.01425 

Inch. 
0. 

.00077 
.00085 
.00085 
.00085 
.00098 
.00020 
.00028 
.00040 
.00042 
.00057 
.00050 
.00058 
.00112 
.00103 
.00295 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

BlasUc  limit. 

1 

t 

(**  •••••"••• 

^^                                  r 

1                      ..... 

Tensile  strength. 

L  ■ 
(  - 


General  summary . 


Tensile  strength  per  square  inch  of  original  sect!  )n ponnds..  174^750 

Elastic  limit  per  sauare  inch  of  original  section do  ..  135,000 

Elongation  per  incii  after  rupture -. inch..        .020 

Elongation  per  inch  nndor  strain  at  elaatio  limit do...    .00618 

Induction  in  area  after  ru^Mtre^  per  centum  of  original  section 40.4 

Position  of  rupture 3".55  inside  the  gauged  s<rciion 

Character  of  hroken  surface fine  silky 


squabje:  and  flat  st££L  wire. 
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No.  4116. 
Mstrks  No.  495« 

Sectional  area/".1000xM000=.010  square  inch. 
Ganged  length,  10"'. 


Applied  loads. 

Klongmtion 
perlnoh. 

Saccessive 

eloneAtion 

perlnch. 

Permanent 
aet. 

1 
Successive ' 

Total. 

Per  so  aare 
incn. 

permanent 
set. 

Remarks. 

Poundt. 

60 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,300 

1,350 

1.400 

1,450 

1.J00 

1,55C 

1.600 

1,641 

Pwmdi. 

6,000 

20,000 

.  40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

130.000 

135.000 

140,000 

145,000 

150,000 

155.000 

160.000 

164,100 

Inek. 

0. 

.00076 
.00155 
.00248 
.00328 
.00450 
.00667 
.00585 
.00620 
.00002 
.00715 
.00785 
.00800 
.01075 
.01507 

Inch, 

.0 

.00076 
.00070 
.00093 
.00080 
.00122 
.00117 
.00018 
.00035 
.00012 
.00053 
.00070 
.00103 
.00185 
.00432 

Inch,    • 
0. 

'  Inch. 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

• 

General  summary. 

Tensile  strenirth  per  sqaare  inch  of  orisinal  section ponnds..  164,100 

ISIaatic  limit  per  SQUure  inch  of  original  section do 135,000 

Elongation  per  inch  after  rapture inch..         014 

Elongation  per  inch  under  strain  at  elastic  limit do 0060*2 

Redaction  in  area  after  rapture,  per  centum  of  original  section 30. 0 

Position  of  rapture r'.2  o^|aide  the  gauged  section 

Character  of  broken  Borfaoe fineailky 


^■> 


*#>..^.^ 


/ .  - 
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SQUABK  AND  FLAT  STEEL  WIRE. 


f** .  -% 


No.  4116. 

Marks,  No.  400. 

Sectional  area,  ".0993 x. 0997 =.0009  square  inch. 

Gauged  length,  10". 


Applif 
Total. 

id  loads. 

Per  square 
Idoo. 

ElnngatloD 
per  inch. 

Sacoesaive 

elongation 

per  inob. 

Permanent 

aet. 

1 

Sncoeaaire 

permanent 

aet 

-         ■    1 
Bomarka. 

Poundg. 

4» 

19S 

306 

594 

702 

1.188 

1,237 

1,287 

1,336 

1,386 

1,436 

1,485 

1,535 

],5h4 

1,634 

1,683 

1,7C0 

Poundg. 

5,000 

20,000 

40,000 

60,000 

80.000 

120. 000 

125,000 

130,  000 

135,000 

140,000 

145,  000 

150,  000 

15,1,  000 

160,000 

16.%  000 

170,  000 

174, 750 

Inch, 
0. 

.00077 
.00162 
.00247 
.  00332 
.00530 
.005.50 
.00578 
.00618 
.00660 
.00717 
.  00767 
. 0OH25 
.00937 
.01130 
.  01425 

Inch, 
0. 

.00077 
.00085 
.00085 
.00065 
.00098 
.00020 
.00028 
.00040 
.00042 
.00057 
.00050 
.00058 
.00112 
.00193 
.00295 

Inch* 
0. 

Inch. 
0. 

Initial  load. 

« 

ElasUc  limit. 
Tensile  atreugth. 

l"* 

( 

General  summary. 


Tensile  atrenf^b  per  square  inch  of  original  sectim pounds 

Elastic  limit  per  souare  loch  of  original  section do 

Elongation  per  incli  alter  rupture •. inch 

ElonKaiion  per  inch  under  strain  at  elastic  limit do. 

Keduri ion  in  area  after  ru^Mkre,  per  centum  of  original  section 

Position  of  rupture 3". 55  inside  the  gauged  section 

Character  of  broken  aarface flneailky 


174, 750 
135,<K)0 

.0*20 
.00618 

40.4 


SQUABE  AND  FLAT  STEEL  WIRE. 

No.  4116. 

Marks,  No.  495. 

Sectional  area,  ".1000  x'MOOO=. 010  square  inch. 

Gaagea  length,  lO''. 
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^%.,v^ 


Applied  loads. 

Elonffation 
perlncb. 

SaccessiFe 

eloD|i|atioo 

per  inch. 

Permanent 
aet. 

SiicceMivo 

Total. 

Per  soaare 
incn. 

permanent 
set. 

Bemarks. 

Pound*. 

60 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,300 

1,350 

1.400 

1.450 

1.J00 

1.55C 

1.600 

1.641 

Poundi. 

5,000 

20,000 

.  40,000 

60,000 

80,000 

100.000 

120,000 

125,000 

130.000 

135,000 

140,000 

145,000 

150,000 

155.000 

160,000 

164,100 

Inch. 
0. 

.00076 
.00155 
.00248 
.00328 
.00450 
.00567 
.00585 
.00620 
.00062 
.00715 
.00785 
.00890 
.01075 
.01507 

Inch. 

.0 

.00076 
.00070 
.00093 
.00080 
.00122 
.00117 
.00018 
.00035 
.00042 
.00053 
.00070 
.00103 
.00185 
. 00432 

Inch.    • 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit 
Tensile  strength. 

« 

General  suvituary. 

Tensile  strenjEth  per  square  inch  of  orisinal  section ponnds..  164, 100 

SlastiG  limit  per  SQUure  inch  of  original  section do 135,000 

Elongation  per  inch  after  ruptnre inch..         014 

Elongation  per  inch  ander  strain  at  elastic  limit do 0060'^ 

Reduction  in  area  after  raptare,  per  centum  of  original  section 39.0 

Position  of  rupture 1".2  oulsido  the  gauged  section 

Character  of  broken  surface fine  silky 


uf- 

•. 


,*.-^»i 


•'^- 


^* 


560  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4117. 

Marks,  No,  500. 

Sectional  area,  ''.0997  x  ".0997  ==.0099  square  inch. 

Gauged  length,  10". 


Applied  loadft. 

Elongation 
per  iuch. 

SucceMive 

elougalion 

per  inch. 

Permanent 
Bet. 

SuoresHiTe 

periitauent 

net. 

Remarke.    . 

ToUl. 

Per  saaare 
inch. 

Poundt. 

49 

108 

306 

594 

792 

000 

1,188 

1.237 

1,287 

1,336 

1,386 

1,436 

1.485 

1.535 

1,584 

1,634 

1,683 

1,733 

1,763 

Poundt. 

5,000 

20. 000 

40,000 

00,000 

80,  000 

100. 000 

120.000 

125,000 

130, 000 

135.  000 

UU.  OUO 

145,  WO 

150.000 

155, 0(0 

160.000 

165.000 

170.  000 

175.  000 

178,080 

Inch, 
0. 

.00073 
.00159 
.00234 
.00322 
.00408 
.00502 
.  00527 
.00550 
.00578 
. 0U6U8 
.00642 
.  00682 
.00738 
.00808 
. 00010 
.01110 
.018 

• 

Inch. 
0. 

.00073 
.00086 
.00075 
.0OU88 
.00086 
.  00094 
.00025 
.00023 
.  000:8 
.00030 
. 00034 
.00010 

.  ooo:»6 

.C0070 
.00102 
.00200 
.0069 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  ijjg^h.  of  original  section pounds. .  178,080 

Elastic  limit  per  square  inch  of  original  section  do...  145,000 

Elougaiion  per  inch  after  nip  tare  .'. inch..        .023 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00612 

Bednction  in  area  after  rupture,  per  centum  of  original  section 41.4 

Position  of  rupture 4'M  inside  the  gauged  section 

Ohax^ter  of  brok^  snrfaUtf flnb  silky 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4118. 

Marks,  No.  505- 

Sectional  area,  ".0996  x'MOOO=. 010  square  inch. 

Gauged  length,  10^'. 


561 


-      •  '  ■    *■ 


-\  «*:'. 


Applied  loads. 

Elonffation 
perlnoh. 

SocoesslTe 

elongation 

perlnoh. 

Permanent 
net. 

Sncoecaive 

pwmanent 

set. 

Remarks. 

Total. 

Per  aqaare 
incli. 

Potmdi. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,300 

1,860 

1,400 

1,450 

1.500 

Poundi. 

6,000 

90,000 

40.000 

60,000 

80,000 

100.000 

120,000 

126,000 

130,000 

136,000 

140,000 

145,000 
ISO  (MM 

Inch, 
0. 

.00079 

.00162 

.00239 

.00315 

.00415 

.00502 

.00627 

.00550 

.00677 

.00609 

.00642 

.00683 

.00727 

.00787 

.00866 

. 01017 

.014 

.020 

Ineh, 
0. 

.00079 
.00083 

.ooon 

.00076 
.00100 
.00087 
.00025 
.00023 
.00027 
.00032 
.00033 
.00041 
.00044 
.00060 
.00179 
.00151 
.00388 
.006 

Inch, 
0. 

0. 

Initial  load. 

Elastic  Umit. 
Tensile  atrength. 

1,530    ;      165,000 
1,600          160,000 
1,650          165,000 
1,700    !      170,000 
1, 750    !       175. 000 

1,800 

180,000 

General  SHmmary. 

Tensile  strength  per  square  inch  of  original  section poonds..  180,000 

Klastic  limit  per  aqaare  Inch  of  original  section • ^ do...  145,000 

BlongatioD  per  inoo  after  mptnre inch..       .011 

Slongation  per  inch  under  strain  at  elastic  limit do...    .00642 

Beductionin  area  after  rupture,  per  oeiitum  of  original  section 41.0 

Position  of  rupture 8".  4  outside  the  ganged  section 

Character  of  broken  surface line  sUky 

H.  Ex.  166 36 
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SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4119. 

Marks,  No.  510. 

Sectional  area,  ^MOOO  x  ^MOOO  =  .010  sqaare  inch. 

Ganged  length,  10''. 


Applied  loads. 

BlooKation 
per  Inch. 

SacoeMive 

elonniion 

per  inch. 

Permanent 

•ek 

Sacoeuive 

permanent 

•eL 

Bemarka. 

Total. 

Per  Muaie 
inch. 

Pounds. 

50 

200 

400 

600 

800 

1,000 

1,200 

1,250 

1,800 

1,360 

1,400 

1,450 

1,600 

1,560 

1,600 

1,660 

1,700 

1,760 

1,784 

Poundt. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,000 

180,000 

135.000 

140,000 

145.000 

150,000 

155,000 

160.000 

166.000 

170.000 

175,000 

178^400 

Inch. 

a 

.00076 
.00160 
.00224 
.00822 
-.00307 
.00496 
.00525 
.00546 
.00564 
.00500 
.00622 
.00665 
.00720 
.00791 
.00050 
.016 
.024 

Inch. 
0. 

.00076 
.00076 
.00074 
.00008 
.00075 
.00008 
.00030 
.00020 
.00010 
.00026 
.00032 
.00043 
.00055 
.00071 
.00150 
.00560 
.000 

Ineh. 
0. 

Inch, 
0. 

Initialload. 

Klaatto  Itmik 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  178,400 

Elastic  limit  per  sonare  inch  of  original  seotion do...  145,000 

Elongation  per  inon  after  raptore inch..       .081 

Elongation  per  inch  onder  strain  at  elastic  limit do. . .    .  00622 

Bedootion  in  area  after  mpiure,  per  centum  of  original  section 42.0 

Position  of  mptnre 2"  inside  the  ganged  eection 

Obaraoterof  broken  sar£M)e ....line  allky 


SQUARE    AND   FLAT   STEEL   WIRE. 
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No.  4120. 

Marks,  No.  515. 

Sectional  area,  ''.0982x'^0986=.0097  square  inch. 

Gauged  leDgth,  10'^ 


Applied  loads. 

EloDe»thiii 
per lucb. 

Sncoeaaive 

eloofration 

per  inoh. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Remarks. 

ToUl. 

Per  snunrei 
inch. 

Poundt. 

48 

194 

388 

582 

776 

970 

1,184 

1,212 

1.261 

1.809 

1,858 

1,400 

1,455 

1,503 

1.552 

1,600 

1,649 

1,697 

1,746 

Poundt. 

6,000 

20,000 

40.000 

60,000 

80,000 

100,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

155,000 

160,000 

105,  COO 

JneK. 

0. 

.00077 
.00152 
.00237 
.00322 
.  00412 
.00515 
.00535 
.00564 
.00608 
.00630 
.00677 
.00719 
.00787 
.00853 

OOfiJM 

Inch, 
0. 

.00077 
.00076 
.0U085 
.00085 
.00000 
.00103 
.00020 
.00020 
.00044 
.00022 
.00047 
.00042 
.00068 
.00068 
.00138 
.00201 
.0061 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimit 
Tensile  strength. 

■•■•«• «••••• 

170,000    1        .OllfiO 

'••••••••"■• 

175.000 
180,000 

.018 
.028 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  180,000 

Elastic  limit  per  square  inch  of  original  section do...  150,000 

Elongation  per  inoh  after  rapture inch..       .020 

Elongation  per  inch  under  nrain  at  elastic  limit do...    .00719 

Ke<luotion  in  area  after  rupture,  per  centum  of  original  section T 87.1 

Position  of  rupture 8".8  outside  the  gauged  section 

Character  of  broken  surface fine  aUky 


J 
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[fVJi^^WSt  SQUARE    AND    FLAT    STEEL   WIRE. 

>  • 

No.  4119. 

Marks,  No.  510. 

Sectional  area,  'MOOO  x  ^MOOO  =  .010  sqaare  inch. 

(Ranged  length,  10". 


i^  "*■'*■ 


:~--^ 


Applied  loAds. 

Elongation 
per  inch. 

SncoeMive 
elongation 
per  inch. 

Permanent 
set. 

SncceMive 

permanent 

•et. 

Bemarka. 

ToUL 

Per  Muare 
incD. 

Pounds. 

50 

200 

400 

000 

800 

1,000 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,600 

1,550 

1,000 

1,050 

1,700 

1,760 

1,784 

Pounds. 

6,000 

20,000 

40,000 

00,000 

80,000 

100.000 

120.000 

125,000 

180,000 

135,000 

140,000 

145,000 

150,000 

155.000 

100.000 

106,000 

170.000 

175,000 

178^400 

Inch. 
0. 

.00075 
.00160 
.00224 
.00,122 
.00307 
.00496 
.00525 
.00646 
.00564 
.00590 
.00022 
.00065 
.00720 
.00791 
.00950 
.015 
.024 

Inch. 
0. 

.00076 
.00076 
.00074 
.00098 
.00075 
.00096 
.00030 
.00020 
.00019 
.000*20 
.00032 
.00043 
.00055 
.00071 
.00159 
.00550 
.009 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limit. 
Tenaile  strength. 

[ 

.iC  '-'-'' 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  178,400 

Elastic  limit  per  SQuare  inch  of  original  section do...  145.000 

Elongation  per  incn  after  mptare inch..       .031 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00632 

Sednction  in  area  after  mptare,  per  centum  of  original  section 42.0 

Position  of  rupture 2"  inside  the  ganged  section 

Character  of  broken  sarfaoe line  silky 
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SQUARE    AND   FLAT   STEEL   WIEE. 

No.  4120. 

Sectional  area,  ''.0982x'^0986=.0097  square  inch. 
Gauged  length,  10'^ 
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^ 


Appll« 

• 
TotMl. 

kl  loads. 

Per  sou  are 
inoh. 

ElonsAtioB 
per  luoli. 

Sncoeasive 

eloocation 

per  Inch. 

Pearmanent 
set. 

Saooeuive 

perraanont 

■et. 

Remarks. 

Poundt. 

48 

104 

388 

582 

776 

870 

1,164 

1,212 

1,261 

1,800 

1,858 

1,400 

1,455 

1,503 

1.552 

1,600 

1,640 

1,607 

1,74« 

Pound*. 

6.000 

20.000 

40,000 

60.000 

80,000 

100,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

155,000 

160,000 

165,000 

Ineh. 

0. 

.00077 
.00152 
.00237 
.00322 
.00412 
.00515 
.00535 
.00564 
.00608 
.00630 
.00677 
.00710 
.00787 
.00853 
MlOfM 

Inch, 
0. 

.00077 
.00076 
.0U085 
. 00085 
.00090 
.00103 
.00020 
.00029 
.OOOU 
.00022 
.00047 
.00042 
.00068 
.00066 
.00138 
.00204 
.0061 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

ElaaUc  limit. 
Tensile  strength. 

••••••*•-••• 

170,000    ,        .01180 
175, 000            .018 



180.  000 

.028 

General  eummarif. 

Tensile  strength  per  square  inch  of  original  section pounds..  180,000 

Elasticliinit  per  square  inoh  of  original  section do...  190,000 

Elongation  per  inch  after  rapture inch..       .020 

EloiigntioB  per  inch  under  i»train  at  elastic  Umit do...    .00719 

Keituotion  in  area  after  rupture,  per  centuui  of  original  section 7 37.1 

Position  of  rupture 2^'. 8  outside  the  gauged  section 

Character  of  broken  surfSuse fine  siUcy 


^^l 

»* 
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SC^UARE   AND    FLAT    STEEL    WIBK. 


No.  4121. 

Marks,  No.  520. 

Sectional  area,  ".0996  x'MOOO=. 010  square  inch. 

Gauged  length,  10". 


J' 


Applied  loa4lfi. 

Per  square 
incii. 

Elooeation 
per  inch. 

Sncceasive 

ToUl. 

elooKatloD 
per  inch. 

Poundt. 

Poundt. 

Inch, 

Jneh. 

50 

5,000 

0. 

0. 

•     200 

20,000 

.00075 

.  ooo7ri 

400 

40,000 

.00158 

.00083 

600 

60,000 

. 00238 

.00080 

800 

80,000 

.00322 

.  00084 

1,000 

100,000 

. 00392 

.00070 

1.200 

120,000 

.00481 

.00089 

1,250 

126,000 

.00501 

.  00020 

1,300 

130,000 

.00531 

.00030 

1,360 

135.000 

.00557 

.00026  . 

1.400 

140.000 

.00502 

.00035 

1,450 

145,  000 

.00627 

.  000.i5 

1,500 

150,000 

.00666 

.00033 

1,550 

155.000 

.00705 

. 00045 

1,000 

160,000 

.00778 

. 000-3 

1,650 

105,  COO 

.00878 

.00100 

1,700 

170,000 

.  01170 

. 00292 

1,750 

175,000 

.022 

.0103 

1 

Pomiaiieiit 
set. 


Jneh. 


0. 


SueoeMire 

perroanrait 

set. 


Inch. 


Remarks. 


IniUal  load. 


Elastic  limit. 


Tensile  strongth. 


General  summary. 

Tensile  strength  per  square  Inch  of  origiual  section pounds..  175,000 

Elasticlimit  per  square  inch  of  oiiginal  section do...  150,000 

Elongation  per  inch  after  rupture inch..        .  013 

Elongation  per  inch  under  strain  at  elantic  limit do...     .00660 

Reduction  in  area  after  rnptu re,  per  centum  of  original  section 41.0 

Position  of  rupture '. 4".3  ontside  the  gauged  section 

Character  of  broken  surface fine  silky 


■>'  *:■'■   .  -  ■-  I 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4129. 
Marks,. No.  525. 

Sectional  area,  ''.0986  x'^09.89=. 0098  square  inoh. 
Gauged  length,  10''. 
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Applied  loads. 

SloDgatton 
permoh. 

Succe9sive 

eloDsation 

per  inch. 

Pennanent 
set. 

Socoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 

49 

196 

892 

688 

784 

980 

1.176 

1.226 

1.274 

1,823 

1,872 

1.421 

1.470 

1,519 

1.568 

1,617 

1.661 

Poundt, 

5,000 

20,000 

40,000 

60.000 

80.000 

100,000 

120,000 

125,000 

130,000 

135,000 

140.000 

145.000 

150.000 

155.000 

160,000 

165.000 

168,470 

Inch, 
0. 

.00078 
.00168 
.00250 
.00311 
.00422 
.00500 
.  00530 
.00552 
.00878 
.00617 
.00682 
.00727 
.00838 
.00970 
.01235 

Ineh, 
0. 

,00073 
. 00095 
.00082 
.00061 
.00111 
.00078 
.00030 
.00022 
.00026 
.00039 
.00065 
.00045 
.00111 
.00132 
.00265 

Ineh. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 

Tensile  stren/ith. 

■ 

•■•""*  •••••• 

• 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section.. pounds..  168,470 

Blastio  limit  per  square  inoh  of  origlnu  section do...  140.7K)0 

Elongation  per  inch  after  raptare inch..       .007 

Elongation  per  inch  under  strain  at  elastic  limit *. do...    .00617 

Reduction  in  area  after  ruptore,  per  centum  of  original  s^tion 37. 8 

Position  of  rupture r. 6".2  outside  the  gauged  section 

Character  of  broken  surfiM» fine  silky 


8QUABE  AND  FLAT  STEEL  WIRE. 

No.  4130. 
b.  536. 

I  area,  ".0998  x  ".0993  =  .0099  square  incb. 
length,  10". 


Mda. 

p.?Sob™ 

par  Inch. 

'"-^'" 

""■ 

R«iurka. 

Poilfldf. 

.floors 

ioOMS 
.00311 

iooigs 

.UMflS 
.OOSII 

IftftTS 
.MSB? 
.006H 

:W737 

'.Mm 

IiuA. 

!mmm 

.oooeo 
.won 

.OOOM 

loooto 
.won 

7m». 

.'""■ 

InillU  lewd. 

S'Sm 

]^Z 

.ooos« 

.M10S 

.flOOSI) 

1«S,000 

ITO^OOO 
17*:  T» 

TmitlaMnDgtb. 

1 

ofcra  larikM  .. 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  4131. 

Marks,  No.  540. 

Sectional  area,  '^0984x^^0983=.0097  square  inch. 

Oaaged  length,  liK'. 
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Applied  loads. 

EloDjcatioii 
perisoh. 

Sttcoessive 

elongation 

per  inch. 

Permanent 
set. 

SnooeatfTe 
permanent 

set 

Bemarks. 

TotaL 

PerMoare 
incb. 

Pounds. 

48 

184 

388 

682 

778  . 

070 

1,184 

1,212 

1,281 

1,800 

1,858 

1,408 

1,456 

1,603 

1.552 

1,600 

1,649 

1,807 

1,746 

1,704 

1,836 

Pounds. 

6.000 

20,000 

40.000 

80.000 

80,000 

-100.000 

120,000 

125,000 

180.000 

ia%ooo 

140.000 
145.000 
150,000 
166,000 
160,000 
165,000 
170.000 
175.000 
180,000 
185.000 
180,283 

Inch, 

0. 

.00071 
.00160 
.00247 
.00328 
.00422 
.00483 
.00516 
.00540 
.00588 
.00500 
.00820 
.00602 
.00680 
.0073i< 
.00782 
.00840 
.00038 
.013 
.010 

Inch, 
0. 
.00076 
.00003 
.00078 
.00081 
.00004 
.00063 
.00031 
.00024 
.00026 
.00024 
.00030 
.0U042 
.T)U0I8 
.00058 
.00044 
.00058 
.  00008 
.00382 
.006 

Inch. 
0. 

JmWw99w9 

Initial  load. 

BlaatioUmit 
Tensile  strenKth. 

General  summary. 

Tensile  strength  per  square  inoli  of  oriffinal  section ponnds..  188.280 

Elastlclimitpersanare  inch  of  original  section do  ..  166,000 

Elongation  per  luch  after  rapture inch..       .016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00680 

Bedactioninareaafter  rapture,  per  centum  of  orij^nal  section 82.0 

Positioner  rupture 8".7  outside  the  ganged  section 

Chaneter  of  broken  surfltoe r—— '- fine  silky 
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SQUARE   AND   FLAT   STEEL   WIBE. 

No.  4133. 
Marks,  No.  550. 

Sectional  area,  ''.0d85x'^0988=:.0098  sqaare  inch. 
Gaaged  length,  10''. 


5# 


■••<v 


•I 


Applied  load*. 

Elonsatloii 
per  uioh. 

SncoeMire 

elonsatioD 

perincb. 

Permanent 
•et 

SoooeaaiTe 

permanent 

■et. 

Bemarka. 

TotftL 

Per  sqaare 
inch. 

Poundt, 

49 

196 

892 

588 

784 

980 

1,176 

1,226 

1,274 

1,323 

1,372 

1,421 

1.470 

1,519 

1,568 

1,617 

1,688 

Poundt. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125,600 

180,000 

135,000 

140,000 

146,000 

150,000 

166.000 

160,000 

166,000 

167,140 

Inch. 
0. 

.00081 
.00167 
.00260 
.00346 
.00458 
.00568 
.00590 
.00631 
.00683 
.00740 
.00811 
.00926 
.01118 
.014 
.022 

Inch. 

0. 

.00061 
.00086 
.OOOtt 
.00086 
.00108 
.00115 
.00022 
.00041 
.00062 
.00067 
.0007L 
.00114 
.00108 
.00282 
.008 

Inch. 
0. 

Inth. 
0. 

Initial  load. 
Elastio  limit 
Tensile  strength. 

' 

1 
............i... ........ 

1 

..—.*-—..«*• 

».. 


<, 


«r. 


General  mtmmary. 

Tensile  strength  per  sqaare  inch  of  original  section ^ poonds..  167,140 

ElasUo  limit  per  eqnare  inch  of  original  section do...  180,000 

Elongation  per  inch  after  rapture inch..       .021 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00631 

Ked  action  in  area  after  rnptare,  per  oentom  of  original  section 46.9 

Position  of  roptare 4''.3  inside  the  gaaged  seotloB 

Character  of  broken  sarfhoe fine  silky 
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SQUARE   AND   FLAT   8TEEL   WIRE. 

No.  4133. 

Marks,  No.  650. 

Bectional  area,  ''.0985x'^0988=:.0098  sqaare  inch. 

Ganged  length,  10''. 


5^9 


Applied  loftds. 

Elonsation 
per  uich. 

SacoestiTe 

elongation 

perlncb. 

Permanent 
•et 

Snooeative 

permanent 

■et. 

Bemarka. 

Total. 

Per  square 
inon. 

40 

196 

302 

588 

784 

080 

1,176 

1,225 

1,274 

1.323 

1,372 

1.421 

1,470 

1,510 

1,668 

1,617 

1.688 

Poundt. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

125.600 

180,000 

135,000 

140,000 

145,000 

150,000 

166,000 

160.000 

166k  000 

167,140 

In^. 
0. 

.00081 
.00167 
.00260 
.00346 
.00453 
.00568 
.00500 
.00631 
.00683 
.00740 
.00611 
.00025 
.01118 
.014 
.022 

Inch, 

a 

.00061 
.00086 
.00003 
.00086 
.00108 
.00116 
.00022 
.00041 
.00052 
.00057 
.00071 
.00114 
.00106 
.00282 
.008 

Inch, 
0. 

Ineh, 

Initial  load. 
Elastio  limit 
Tensile  strength. 

_  _  _  _ 

*         1 

•«■••««««           ^■^■••■•••■« 
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General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ~ pounds..  167,140 

Elastic  limit  per  sqaare  inch  of  original  section do...  130,000 

Elongation  per  inch  after  rapture inch..       .021 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00631 

Redaction  in  area  after  mptnre,  per  oentum  of  original  section ^0 

Position  of  rupture 4''.8  inside  the  ganged  sectioB 

Character  of  hroken  surfhoe fine  silky 


SQUABE   AND   FLAT   STBEL   WIRE. 
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No.  4137. 

Marks,  No.  570. 

SectioDal  area,  ''.0997x'^0996=.0009  sqaare  inch. 

Ganged  length,  W. 


Applied  loads. 


Per  aquare 
inch. 


Potindf. 

5,000 

20.000 

40,000 

60.000 

80.000 

100,000 

120.000 

125,000 

130,000 

185,000 

140,000 

145,000 

150,000 

155,000 

160.000 

165.000 

170,000 

175,800 


ElonsatioD 
perlnoh. 


Inch. 
0. 

.00679 
.00170 
.00242 
.00382 
.00422 
.00622 
.00550 
.00668 
.00610 
.00640 
.00677 
.00728 
.00778 
.00845 
.010 
.014 


SoeoeaaiTe 

eloDntioD 

perluch. 


Inch. 
0. 

.00079 
.00081 
.00072 
.OOtlO 
.00090 
.00100 
.00028 
.00018 
.00042 
.00030 
.00037 
.00051 
.00050 
.00067 
.00155 
.004 


Permaoent 
aet 


Inch. 


0. 


Sttooeaaive 

permanent 

aet. 


0. 


Ineh, 


Remarks. 


Inilial  load. 


Blaatio  limit 


Tenaile  acrengtli. 


Omeral  summary. 

Tensile  atrenn^h  per  sqnaro  inoli  of  original  aeotion ponnda..  17.%  850 

Elaaticlimitper  square  inch  of  original  aeotion do...  145,000 

Eloa jetton  per  inch  after  ruptare inch..        .010 

BIooi^atioD  per  inch  ander  strain  at  elastic  limit do...    .00677 

Redaction  in  aree  after  rupture,  per  centum  of  orij^inal  aectlou 82.3 

Position  of  rupture 4".7  outaide  the  gauged  aection 

Character  of  broken  surface .....fine  aUky 


374  SQUARE   AMD  FLAT  STEEL  WIRE. 

No.  4138. 
Marks,  No.  575. 

Sectional  area,  ".0101  x  ".0100=  ,010  square  inch. 
Gauged  lengtb,  10". 


General  auvmary. 

Tcnitle  atrength  per  HgaRre  Incb  of  oiiilDal  aecUoa IHinnd4.. 

BiHllc limit  psiwinitrelnuh  d<'  or  gigat  hcUod do... 

BlongttlOR  per  ioob  •ft*r  rupture iDCh.. 

Blonipitloii  perlnob  iiiid»r >tr»lD  »(  «ls«tlc  ILmlt- --^^-,.^.«^...-,^ . do--- 

Bednclion  la  ■ramrter  rapture,  par  caDlnm  of  otIkIiuI  wotlon 

Poalt  ion  of  rupture    t".l  Iniide  th*  gM^ed 

Cliknuteroi  braken  Muftw.  .—■.... — . ■ III 


SQUABE  AND  FLAT  STEEL  WISE. 

No,  4139. 

Marks,  No.  580. 

Sectional  area,  ^^0990x^^0991 =.0098  square  inch. 

Gauged  length,  10^^  « 


575 


Applied  loads. 

Elonsation 
per  Inch. 

SuoceaslTe 

elongation 

per  inob. 

Pernument 
•et 

SiirceMive 

Bemarks. 

ToUl. 

Per  square 
incQ. 

permanent 
set. 

Fimndt. 

49 

196 

392 

688 

784 

980 

1,176 

1,225  . 

1,274 

1,828 

1,872 

1.421 

1,470 

1,619 

1,668 

1,617 

1.666 

1,716 

1,764 

1,792 

Pounda. 

6,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120. 000 

125,000 

130,000 

135,000 

140,000 

145. 000 

150.000 

155.000 

160.000 

165,000 

170. 000 

175. 000 

180,000 

182,860 

InoA. 
0. 

.00077 
.00170 
.00233 
.00316 
.00406 
.00480 
.00500 
.00522 
.00539 
.00567 
.00687 
.00626 
.00681 
.00720 
.00780 
.00887 
.01180 
.021 

Inch. 

0. 

.00077 
.00093 
.00063 
.00082 
.00090 
.00075 
.00020 
.00029 
.00017 
.00028 
.00020 
.00089 
.00065 
.00039 
.00060 
.00107 
.00243 
.0097 

Inch, 
0. 

Ineh, 
0. 

Initial  load. 

• 

Elastio  limit 
Tensile  strength. 

• 

Qmeral  aummary. 

Tensile  strength  per  square  inch  of  origin'al  section pounds..  182.800 

Elastic  limit  per  saaare  inch  of  original  section do...  150,000 

Elongation  per  incn  after  mptare , inch..       .022 

Elongation  per  inch  under  stiain  at  elastic  Umit do...    .00626 

Heduction  in  area  after  rapture,  per  centum  of  original  section 37. 8 

Position  of  rupture 1".9  faiside  the  gauged  section 

Character  of  broken  Bai£aca • fine  silky 
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8QUABE  AND  FLAT  STEEL  WIBE. 


No.  4140. 

Marks,  No.  685. 

Sectional  area,  ".0996x".0996=.0099  sqoare  inch. 

Gauged  length,  lO"-  • 


Applied  loads. 

EIODntion 
per  Ineh. 

Saoeeaeive 

ttlonpitlon 

periuoh. 

PermAnent 

•et 

Saooeeeire 

permaneot 

let. 

BemazkB. 

TotiU. 

PerMOAra 
inon. 

Poundt. 

40 

196 

396 

504 

703 

090 

1,188 

1.237 

1,287 

1.386 

1.886 

1,486 

1.485 

1.535 

1.584 

1,634 

1.683 

.     1,704 

Pounds, 

5,000 

20,000 

40,000 

60,000 

80.000 

100.000 

120.000 

125.000 

180.000 

186,000 

140.000 

145.000 

160.000 

155.000 

160.000 

165^000 

170.000 

172,120 

JfidL 
0. 

.00078 
.00168 
.00240 
.00317 
.00407 
.00486 
.00512 
.00581 
.00571 
.00607 
.00641 
.00681 
.00775 
.00910 
.020 
.088 

Indi. 
0. 

.00078 
.00064 
.00078 
.00077 
.00000 
.00068 
.00017 
.00018 
.00040 
.00036 
.00034 
.00050 
.00084 
.00135 
.0100 
.008 

Inch. 
0. 

Ineh. 
0. 

Initial  loud. 

• 

SUatio  limit. 

- 

*••••*••     •• 

Tensile  strength. 

Qweral  summarjf. 

TentUa  strength  per  square  inoli  of  original  section pounds..  172,120 

Elaaticlimit  per  sanare  inoh  of  origins!  seotion do...  145,600 

Elongation  per  incn  after  niptnre iDoh..       .018 

elongation  per  inoh  under  strain  at  elastic  limit  do...    .00641 

Bednotion  in  area  after  rupture,  per  centum  of  original  seotion 41.4 

Position  of  rvptnre 4".7  oatside  the  ganged  seotion 

Character  of  broken  anrfaoe fine  silky 
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SQUARE   AND   FLAT   STE£L.   WIRE. 

No.  4141. 

Marks,  590. 

Sectional  area,  '^0993x^^0995=.0099  square  inch. 

Gauged  length,  10'^ 
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Applied  loadi. 

Elongfttioii 
per  inch. 

SooceMiTe 

elongation 

per  Inch. 

Permanent 
set. 

Sacoeeeive 

Bemarks. 

Total. 

Persoaare 
inoD. 

permanent 
set. 

Poundi. 

49 

198 

396 

594 

792 

990 

1,188 

1,287 

1,287 

1,336 

1,886 

1.436 

1,486 

1,585 

1,584 

1,634 

1,683 

1,600 

Pottndg. 

5,000 

20,000 

40.000 

60.000 

80.000 

100,000 

120.000 

126,000 

130,000 

185,000 

140,000 

145,000 

150^000 

166.000 

160,000 

165.000 

170,000 

170,710 

IndL 
0. 

.00077 
.00167 
.00236 
.00330 
.00425 
.00507 
.00627 
.00547 
.00580 
.00610 
.00658 
.00706 
.00778 
.00025 
.014 
.084 

Inch. 
0. 

.00077 
.00090 
.00069 
.00094 
.00005 
.00088 
.00080 
.00030 
.00033 
.00080 
.00048 
.00048 
.U0072 
.00149 
.00475 
.010 

Jneh. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

■  .  -J 


^    i 


l'^:' 


General  summary. 

Tensile  strength  per  square  inch  of  original  sect  ion pounds. .  170.710 

Elastio  limit  per  sonare  inob  of  original  section do...  140,000 

Elongation  per  inon  after  rapture inch..       .017 

Elongation  per  inch  under  strain  at  elastio  limit do. . .    .  00610 

Redaotiott  in  area  after  rapture,  per  centum  of  original  seotion 38.4 

Position  of  rupture ".8  outside  the  gauged  section 

Character  of  broken  surface fine  sUky 

H.  Ex.  166 37 
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8QUABB   AND   FLAT   STEICL   WIRE. 
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8QUAKE  AND  FLAT  ST£KL  WIRE. 
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SaXTASE  AVD  FLAT  TIVHED  AHD  UimnrEB  BTEEL  WISE 
7TJEHISHED  BT  BOWLAVD  A.  BOBBIVS. 

FIRST  LOT. 
Odl  No.  1. 

Tinned  Wire— ".10  Square. 

So.  3371. 

Sectional  area,  ".1010  x'M012=. 0102  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Bionntion 
per  moll. 

Sacoessire 

elongation 

per  Inch. 

Permanent 
Bet. 

Saooeeaive 

permanent 

set. 

1 

Remarka. 

TotaL 

Per  sqaare 
inoh. 

Pounds. 

51 

204 

408 

012 

063 

714 

706 

810 

867 

916 

969 

1,020 

1,071 

1,122 

1,173 

1,224 

1.276 

1,820 

1,877 

1.428 

1,479 

1,630 

1,681 

1,632 

1,083 

1,734 

1,742 

Pounds. 

6,000 

20,000 

40.000 

00.000 

05.000 

70.000 

75,000 

80,000 

86,000 

90,000 

95.000 

100.000 

105,000 

110.000 

115,000 

120.000 

126,000 

130.000 

136.000 

140,000 

146.000 

150,000 

156.000 

100,000 

105,000 

170,000 

170, 780 

0. 

.00009 
.00180 
.00210 
.00234 
.00258 
.00270 
.00298 
.00320 
.00340 
.00370 
.00388 
.00410 
.00460 
.00480 
.00511 
.00548 
.00690 
.00037 
.00093 
.00771 
.00804 
.00985 
.014 
.018 
.025 

Inch, 
0. 

.00009 
.00007 
.00080 
.00018 
.00024 
.00021 
.00019 
.00028 
.00020 
.00024 
.00018 
.00028 
.00034 
.00030 
.00031 
.00037 
.00042 
.00047 
.00050 
.00078 
.00093 
.00121 
.00416 
.004 
.007 

Inth. 
0. 

IndL 
0. 

Initial  load. 

Slaatio  limit 
Tenaile  strength. 

General  eummary. 

Tensile  strength  per  sqnare  inoh  of  original  seotion pounds  170,780 

Elastio  limit  per  sqnare  inoh  of  originalseotlon do...  125,000 

Elongation  per  incn  after  rapture inch..       .017 

Elongation  per  inoh  under  strain  at  elastic  limit do...    .00648 

Seduction  iu  area  after  rupture,  per  centum  of  original  seotion , 42.1 

Position  of  rupture 8".4  ontdde  the  gauged  seotion 

Character  of  broken  rarfaoe ....••• ••••.... •..•••••• ailky 


*v 
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SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3373. 

Sectional  area,  'M014x'M009=.0102  square  inch. 
Gauged  length,  W. 
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'.,  •■Ac 


▲pplU 
TotaL 

idloftda. 

Per  Mii»re 
InoM. 

Elonentlon 
perincb. 

SoccOMive 

elongation 

per  inch. 

PemuMient 

set. 

SooceMire 

permanent 

set. 

Remarke. 

PdlNUb. 

61 

204 

408 

612 

668 

714 

766 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,178 

1,224 

1,275 

1,326 

1,877 

1,428 

1,479 

],680 

1,581 

1,632 

1,688 

1.784 

1,749 

Povndi. 

5,000 

20,000 

40,000 

60.000 

66,000 

70,000 

75,000 

80,000 

86.000 

90.000 

96,000 

100.000 

105,000 

110,000 

115.000 

120,000 

125,000 

130.000 

185.000 

140.000 

145.000 

150,000 

155.000 

160,000 

165^000 

170,000 

171,470 

Inch. 
0. 
.00068 

.00142 

.00224 

.00230 

.00263 

.00281 

.00303 

.00327 

.00346 

.00371 

.00393 

.00420 

.00448 

.00478 

.00511 

.00547 

.00583 

.00629 

.00680 

.00760 

.00«56 

.00968 

. 01162 

.017 

.023 

.029 

Inch. 

0. 

.00868 
.00074 
.00083 
.00015 
.00034 
.00018 
.00022 
.  00024 
.00019 
.00025 
.00021 
.00028 
.00028 
.00030 
.00033 
.COOSO 
.00036 
.00046 
.00061 
.00080 
.00096 
.00112 
.00194 
.00538 
.006 
.006 

-  Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUo  limit 

• 

Teniile  strength. 

1 

1 

;;**";*""*i "•* 

■■'"PS 

■    'V  1:1 


General  Bummary, 

Tensile  strength  per  square  inch  of  original  section pounds..  171,470 

Elastic  limit  per  sauare  inch  of  original  section do...  130,000 

Elongation  perinea  after  rupture inch..       0.22 

Elongation  per  Inch  under  strain  at  elastic  limit do...    .00583 

Bednction  in  area  after  ruptare,  peroentnmof  origiual  section 87.2 

Position  of  rupture at  one  end  of  ganged  section 

Character  of  broken  snrfboe silky 


V      .     ,1,.   <*  '  . 


SQUARE   AND   FLAT   STEEL    WIRE. 

ISo.  3375. 

SectioDal  area/M485  x  ^^0790=:.011  square  inch. 
Gauged  length,  10'^ 
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Applic 
Total. 

)d  loads. 

Per  flqnare 
incD. 

EloDication 
p«r  Inch. 

BuoceaaiTe 

elonfcation 

per  inch. 

Pemanent 

ae(. 

Sacoeaaiva 
permanent 

aet. 

Remarka. 

PoundJ. 

55 

220 

440 

660 

715 

770 

825 

880 

086 

800 

1,045 

1,100 

lil55 

3.210 

1,266 

1,820 

1,375 

1,430 

1,485 

1,540 

1,505 

1,650 

1,705 

1,760 

1,816 

1.870 

1,025 

1,080 

2,035 

2,056 

"PwoidM. 
6,OUO 
20,000 
40.000 
60,000 
65,000 

70,000 

75,000 

80,000 

85.000 

00.000 

05,000 

100,000 

106,000 

110,000 

115,000 

120,000 

126,000 

130,000 

135,000 

140,000 

146,000 

150,000 

155,000 

160,000 

165^000 

170,000 

175,000 

180,000 

185.000 

186,820 

Intih. 

0. 

,00068 
.00141 
.00208 
.00227 
.00247 
.00267 
.00282 
.00808 
.00324 
.00343 
.00366 
.00387 
.00408 
.00431 
.00456 
.00481 
,  .00510 
.00535 
.00567 
.00600 
.00096 
.00686 
.00780 
.00803 
.00801 
.01024 
.014 
.020 
.025 

0. 

.00068 
.00078 
.00067 
.00010 
.00020 
.00020 
.00015 
.00026 
.00016 
.00010 
.00028 
.00021 
.00021 
.00023 
.00026 
.00025 
.00020 
.00026 
.00032 
.00083 
.00036 
.00050 
.00044 
.00073 
.00088 
.00133 
.00376 
.006 
.005 

Intih. 

a 

JimA. 
0. 

Initial  load. 

• 

SlaaUo  limit. 
Tenaile  strength. 

* 

•  •  a • •%  •••••« 

>".: 


General  ttummarp. 

Tensile  strength  per  square  inch  of  origioal  section pounds..  186,820 

Xiastio limit  per  square  inch  of  original  section do...  150, OoO 

Elongation  per  inch  afterraptnre inch..       .018 

Elongation  per  inch  under  strain  at  elastic  limit do.. .    .  006.36 

deduction  in  area  after  rupture,  per  centum  of  original  section 22. 7 

Position  of  rupture 1  ".40  inaide  the  gauged  section 

Character  of  broken  aurfsoe ...ailky.aUgfat^  granular 
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SQUARE   AUD   FLAT  8TEBL   WIRE. 


No.  3376. 

SeotioDal  area,  'M4^5x'^0786=.0il  square  inch. 
Gauged  length,  W. 


Applied  loadi. 

BlongatioD 
per  Inch. 

SaeceMivo 

elongation 

per  inch. 

Permanent 
■et. 

Saooeaslve 
permanent 

net. 

Remarks. 

TotaL 

Per  Mnftre 
incli. 

Poundt. 
55 

220 

440 

660 

715 

770 

825 

880 

935 

990 

1,045 

1,100 

1.155 

1,210 

1,265 

1,320 

1,375 

1,430 

M85 

1,540 

1,595 

1,650 

1,705 

1,760 

1,815 

1,870 

1,925 

1.080 

2,035 

Pounds, 

5,000 

20,000 

40,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95.000 

100,000 

105,000 

110,000 

115.  000 

120.000 

120.000 

130.000 

13  J.  000 

140. 000 

145,000 

150,000 

156.000 

160,  OiM) 

165,000 

170,000 

173. 000 

180,000 

185,000 

Inch. 
0. 

.00068 
.00125 
.00195 
.00214 
.00231 
.00L'5l 
.00271 
.00291 
.00315 
.0U330 
.00356 
.00976 
.00405 
.00431 
.00456 
.00486 
.00515 
.00547 
.00580 
.00613 
.00655 
.00712 
.00765 
.00852 
.G0985 
.013 
.018 
.026    • 

Inch, 
0. 

.00068 
.00062 
.00070 
.00019 
.00017 
.00020 
.00020 
.00020 
.00024 
.00015 
.00026 
.00020 
.00029 
.00026 
.00025 
.00030 
.00029 
.00032 
.00033 
.00033 
.00042 
.00057 
.00053 
.00087 
.00183 
.00815 
.005 
.006 

Inch. 
0. 

Itich. 
0. 

Initial  load. 

1 

............ 

............1............ 

« 

Elastic  limit. 
Tensile  strength. 

"•**•••***"* 



I 
I 

General  summary. 

Tensile  strength  per  sqnsreinch  of  original  section ponnds..    185,000 

ElsHtic  limitperaqaare  inch  of  original  section do...    145,000 

Elongation  per  inch  aftermptnre inch..         .012 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00618 

Reduction  In  area  after  .rupture,  per  centum  of  original  section *15.  $ 

Position  of  rupture ".6  outside  the  ganged  section 

Character  of  broken  snrfsoe .....silky,  oblique 


SQUABK   ANU  FLAT  STEEL  WISE. 

Coil  No.  3. 

".10  Squaee  Wibb. 

So.  3377. 

Sectional  are^  ".10l5x".1003=.0102  aqnare  inoh. 
Ganged  length,  10". 


Appli^  l>«d^ 

ToMI. 
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toui 
004W 
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Tenblls  strcactb,  per  cqaan  iocb  otorigiiiBl  wi 

Kligtlc  limit,  parsqnsnIncli.iriirigiiurMaEicm 
Kloflf fttion per laoiL  ftfler  rnplure..' 


EloogstkiD  p«r  Inch  ui 
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CluncMr  of 
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SQUARE  AND  FLAT  STEEL  WIBE. 


■  ■•  »•   ■ 


r 


No.  3378. 

Sectional  area,  'M013x'M003=:.0102  square  inch. 
Oaaged  length,  10'^ 


Applied  loads.       | 

Bloajration ' 
perinob.  ' 

Soceeaaire 

Permaoent 

set. 

Saooeaaive 

permanent 

aet. 

1 

Total. 

Per  sqaare ' 
iDoh. 

elonratton 
per  loch. 

Romarka. 

Poundt, 

51 

204 

408 

612 

663 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,178 

1,224 

1,275 

1,326 

1,377 

1,428 

1,479 

1,530 

1,581 

1,632 

1,668 

Pofundt, 
5,000 
20.000 
40,000 
60,000 
66.000 
70,000 
75,000 
80,000 
86,000 
90.000 

or.,  000 

100.000 
105,000 
110.000 
115,000 
120.000 
125,000 
130,000 
135.000 
140,000 
145,000 
150,000 
15.^000 
160,000 
163,580 

Inch. 
0. 

.00079 
.00158 
.00244 
.00360 
.00289 
. 00312 
.00334 
.00363 
.00388 
.00U4 
.00454 
.00490 
.00527 
.00571 
.00617 
.00661 
.00782 
.00794 
.00890 
.01008 
.012 
.014 
.018 
.025 

0. 

.00079 
.00074 
.00091 
.00016 
.00039 
.00023 
.00022 
.00029 
.00025 
.00026 
.00040 
.00036 
.00087 
.00044 
.00046 
.00044 
.00071 
.00062 
.00096 
.00118 
.002 
.002 
.004 
.007 

Inch. 
0. 

Inch. 
0. 

Initial  load.                    , 

« 

Elaatic  limit 
Tensile  strength. 

..•.■■  .••••. 

ft 

' 

•«*•■• •«*■»■ 

^ 

Tensile  strength  per  square  inoh  of  original  section pounds..  163,530 

Elastic  limit  per  square  inch  of  original  section do...  110,000 

Elongation  per  inch  after  rupture inch..  .022 

Elongation  perinob  under  str/iln  at  elastic  limit  do...  .OO.'ffi? 

Reduction  in  area  after  rupture,  per  centum  of  original  section 45. 1 

Position  of  rupture I". 53  inside  the  gauged  aection 

Cbaracterof  broken  aur&oe.... •• ailky 


SQUARE  AND  FLAT  STEEL  WIRE, 


691 


No.  3379. 

Sectional  area,  'M013x ''.1003= .0102  sqaare  inch. 
Gauged  length,  10''. 


Applied  loads. 

EloDK»tion 
per  ineb. 

SaooeMive 
elongation 
per  inch. 

Permanent 
aet. 

Snocessive 

permanent 

aet 

Rem  arks. 

Total. 

Per  square 
inch. 

Pounds. 

51 

204 

408 

612 

683 

714 

766 

816 

887 

918 

969 

1,020 

1,071 

1,122 

1,178 

1,224 

1,275 

1.328 

1,377 

1,428 

1,479 

1.660 

1,581 

1,632 

Pounds. 

5,OUO 

20,000 

40,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85.000 

90.000 

05.000 

100,000 

105.000 

110,000 

115.000 

120.000 

125,000 

130.  UOO 

135.000 

140,  000 

145.000 

150,000 

155.000 

160,000 

165,000 

Inch. 

0. 

.00070 
.00154 
.00242 
.00260 
.00285 
.00308 
.00383 
.00358 
.00388 
.00117 
.00443 
.00478 
.00512 
.00538 
.00581 
.00621 
.00665 

•.00725 
.00800 
.00879 
.00967 
.012 
.014 
.018 

Indi. 
0. 

.00070 
.OOOM 
.00088 
.00018 
.00026 
.00023 
.00025 
.00025 
.00030 
.00029 
.00028 
.00035 
.00034 
.00028 
.00043 
.00040 
.00044 
.00060 
.00075 
.00079 
.00108 
.00218 
.002 
.004 

Inch. 
0. 

Ineh, 
0. 

InitUl  load. 

Elastio  limit. 

Tensile  strength. 

* 

" 

1,683 

General  aummary. 

Tensile  strength  per  sqnai^  inch  of  original  seetion pounds..  166,  QOO 

Elastic  limit  per  sqaare  ineh  of  original  section do...  115,000 

Elongationper  inch  after  rapture.... inoh..       .007 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00638 

Beduction  in  area  after  rupture,  per  con turu  of  original  section 48. 1 

Position  of  rapture 4"  outside  the  ganged  section 

Character  of  broken  surCsoe..... silky 


SQUABB  AND  FLAT  STEEL  WIBB. 

Ootl  So.  i. 

Flat  Wibb  ".I6x".075. 

No.  3380. 

area,  ".U73x".0744=.0109  sqaare  inoh. 
mgth,  10". 
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SQUARE   AND   FLAT   STEEL  WIRE. 

No.  3381. 

Sectional  area,  'M475  x  ''.0744=.0ia9  square  inch. 
Gauged  length,  10''. 


593 


.a'*. 
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Applied  IcMds. 

BlooffAtion 
per inoh. 

Sucoenslve 

elouj^atioa 

per  inoh. 

Permnnent 
aet. 

Saccesflive 

permADent 

set. 

Remarks. 

Total. 

Per  aqvAre 
incn. 

Poundi. 

55 

218 

436 

654 

709 

783 

818 

872 

927 

981 

1,036 

1.090 

1,145 

1.199 

1,254 

1,308 

1,363 

1,417 

1,472 

1,526 

1,581 

1,636 

1,690 

l,7U 

1,799 

1,853 

1.896 

Poundt. 

6.0UO 

20.000 

40.000 

60,000 

65,000 

70,000 

75,000 

80,000 

85.000 

90,000 

96,000 

100,000 

106,000 

110,000 

115,000 

120,000 

125,000 

130,000 

136,000 

140,000 

145,000 

160,000 

165,000 

160,000 

165.000 

170,000 

178,940 

Inch, 

0. 

.00066 
.00145 
.00230 
.00250 
.00275 
.00300 
.00820 
.0035b 
.00380 
.00411 
.00448 
.00484 
.00521 
.00566 
.00614 
.00668 
.00723 
.00790 
.00883 
.00950 
.01076 
.013 
.016 
.018 
.024 
.085 

Itieh. 

0- 
.00085 

.00080 
.00085 
.00020 
.00025 
.00025 
.00020 
.00030 
.00030 
.00031 
.00035 
.00038 
.00037 
.00045 
.00048 
.  01*052 

Inch, 

Inek. 

Initial  load. 
Elaatio  limit. 

* 

Tenalle  strength. 

.(M)057 
.00067 

-.-....  -..».. 

"■■•••  •■•••- 

.00«»73 

.00087 

.00128 

.00*224 

.002 

.003 

.008 

.011 

/> 


t  -1 


Genefal  Bummary, 

Tenafle  strength  per  sqiiare  inoh  of  original  section pounds..  173,940 

Ela(«tfo  limit  per  sauare  inoh  of  original  sect  ion do...  110,000 

Blongation  per  inob  after  mptnre inch..        .029 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    .00521 

Keduction  in  area  after  rapture,  per  centum  of  original  section 25.7 

Position  of  rupture  4".  inside  the  ganged  section 

Character  of  brolcen  surface • silky 

H.  Ex.  165 38 


SQUARE  AND  FLAT  STEEL  WIRE, 
SECOND  LOT. 

J)e8cription. 


595 


Surface 

of 

wire. 

Nominal 
dimen- 
sions. 

Aotnal  dimensions. 

Weight  of  coiL 

Diameter  of 
curve  of  wire. 

One  end. 

Otlier  end. 

Pounds. 

Oouces. 

In  coil. 

When 
reh-ased. 

Tinned. 

'M5X'M5 

".1506XM502 

".1486  a  ".1493 

21 

0 

17" 

32" 

The  wire  coiled  over  au  arbor  equal  in  diameter  to  its  diagonal  with- 
out fracture. 

The  general  surface  of  the  wire  was  smooth  and  the  corners  rounded 
to  about  ".01  radius. 

The  tinning  appeared  continuous  without  naked  spots,  but  of  x'x- 
cessive  thickness  in  j^laces. 

Along  one  surface  locally  the  tin  was  found  to  be  ".013  thick,  anti 
generally  the  coating  appeared  to  be  from  ".OOOJ  to  ".0005  thick. 

No.  3784. 

Sectional  area,  ".1488  x  'M496=.022  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 

Permanent 
set. 

Inch. 
0. 

SucceaAlve 

Total. 

Per  square 
incii. 

elongation 
per  inch. 

purmauent 
set. 

Remarks. 

Poundt, 

no 

440 
880 
1,320 
1,760 
2.200 
2,810 
2,420 
2.530 
2,640 
2,750 
2,860 
2,970 
3,080 
8,190 
3,800 
3,410 
3,520 
8,630 
3,678 

Poundt. 

5.000 

20,000 

40,000 

60.000 

80,000 

100,000 

105. 000 

110. 000 

115,000 

120,000 

125,000 

130,000 

185.000 

140,000 

145,000 

150,000 

156.000 

160.000 

166,000 

167,180 

Inch. 

0. 

.00066 
.00137 
.00211 
.00294 
.00388 
.00417 
.00144 
.00173 
.  00507 
.00548 
.00588 
.00638 
.00690 
.00771 
.  00876 
.01029 
.015 
.020 

Inch. 

0. 

.00066 
.00071 
.00074 
.00083 
.00004 
.00020 
.00027 
.00029 
.00034 
.00041 
.00040 
.00050 
.00052 
.00081 
: 00105 
.00153 
.00471 
.005 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

■  ■««■.  .««.•« 

General  summary. 


usile  strength  per  sqnareinch  of  original  section ponnds.. 

stic  limit  per  sqnareinch  of  original  section do.. . 

ngation  per  inch  after  rapture inch.. 

ngation  per  inch  under  strain  at  elastic  limit do... 

iaction  in  area  after  rupture,  per  centum  of  original  section 

sitionof  rupture ;. 2'^9  outside  the  ganged  section 

racterof  broken  surface flue  silky 


167,180 
120,000 

.012 
.00507 

27.3 


SQUARE   AND   PLAT   STEEL   WIEB 
No.  3786. 


Sectional  area,  ".I486  x  ".1506  =  .022  square  inch. 
Ganged  length,  10". 
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8QUAUE  ASD  FLAT  STEEL  WIBB. 


Sectional  area,  ".HS6  x  ".1506 
Ganged  length,  10". 


SQUARE  AND   PLAT   STEEL   WIBE 
No.  3786. 
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SQUARE  AND  PLAT  STEEL  WIRE, 
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SQUARE  AND  FLAT  STEEL  WIRE. 
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SQUARE   AND   PLAT   STEEL   WIRE. 

a 

No.  3147. 

Sectional  area,  '^a994x ''.0994 =.0098  square  inch. 
Gauged  length,  10''. 


601 


Applied  loads. 

EIoDffation 
per  loch. 

SacoeMiTe 

Permanent 
set. 

SncoeasiTe 

permanent 

set. 

Bemirks. 

Total. 

Poundi. 
40 
106 
302 
688 
784 
080 
1,020 
1,078 
1,127 
1.176 
3,225 
1,274 
1.823 
1,372 
1,421 
1,470 
1.610 
1,668 
1,617 
1.666 
1.715 
1,764 
1,813 
1,862 
1,011 
1.060 
2,000 
2,068 
2,107 
2,156 
2,176 

Per  sqnare 
inch. 

eloDKAtion 
per  Inch. 

Pounds. 

5,000 

20.000 

40,000 

60,000 

80,000 

100,000 

105, 000 

no.  000 

115.000 
120,000 
125.000 
130.000 
135,000 
140,000 
145,000 
150,000 
155.000 
160.000 
165,000 
170,000 
175,000 
180,000 
185,000 
100,000 
105,000 
.     200,000 
205,000 
210,000 
215.000 
220.000 
222,040 

Jneh. 

0. 

.00068 
.00144 
.00220 
.00300 
.00380 
.00408 
.00483 
.00450 
.00485 
.00513 
.00530 
.00568 
.00500 
.00620 
.00662 
.00680 
.00737 
.00772 
.00814 
.00850 
.00007 
.00058 
.  01020 
.01080 
.01170 
.012 
.014 
.016 
.021 
.024 

Inch. 
0. 

.00068 
.00076 
.00076 
.00080 
.00080 
.00010 
.00025 
.00026 
.00026 
.00028 
.00036 
.00020 
.00031 
.00030 
.00033 
.00037 
.00038 
.00035 
.00042 
.00045 
.00048 
.00051 
. 00062 
.00060 
.00081 
.00130 
.001 
.002 
.005 
.003 

0. 

Inch, 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength,  per  sqnare  inch  of  original  section pounds. .  222,040 

Elastic  limit  per  square  inch  of  original  section do...  165,000 

Elongation  perincn  sftor  rupture inch..        .014 

Elongation  per  inch  umter  strain  at  elastic  limit do...    .00772 

Keduct ion  in  area  after  rupture,  per  centum  of  original  section 34.7 

Positiou  of  rupture. , near  middle  of  gauged  section 

Character  of  broken  surface fine  silky 


I 

I 


SQtIARE    AND    FLAT    STEKL    WIRE. 
No.  3148. 


Sectiooal  area,  ".0094x".0904=.UOy8  Bquare  inch. 
Gauged  length,  lU". 


AppllrilMMl^          1^ 

„.;„-    S'le 

.e..iv. 

p.™..,., 

fluccauir* 

ToW. 

'•■'s-  " 

11.  - 

B-ij;'" 

080 

l,o;;9 

i:i 

1.WS 

tl 

l.'«0 

liwo 

li 

Foetid,. 

B  • 

00,000 
wlooo 

100.000 
105,  UOO 
110.  OOO 
IIS.UOU 

i^siouo 

130,000 
113,000 

40,000 

45,  0(H) 

50,000 

S6,000 

00, 000 
iolooo 

75,000 
00,000 
WOOD 
00,000 
95,000 

ioo.ooo 
is;  000 

320.000 
121,120 

00063 

0031B 
0O:iM 

UUII!) 
00*42 

0US17 

O05ia 

OOyJT 

oos^ 
ooew 

00181 
OOHM 
OOROS 
00914 
0U96« 

01127 

OlS 
020 

nth. 

oooaa 

0OU«t 
00112S 

ouois 

00025 
OOUM 

0Dii:i5 

00031 

ooirtu 
oos 

OOG 

lad,. 

lach. 

Int 

!--*»" 


r  ^^    ▼•'■ 


8<iUAllE   AND   FLAT   STEKL   WIRE. 


G03 


Coil  No.  2,     Weight  51  pounds. 

'MO  Square  Wire. 

No.  3149. 

Section  area,  '^0991  x".0991=.0098  square  inch. 
Gauged  length,  10". 


Applied  loads, 
qai 

CD. 


Total 


Pound*. 
49 
196 
392 
588 
784 
080 
029 
078 


127 
176 
•-'26 
274 
323 
372 
421 
470 
519 
568 
617 
666 
715 
764 
813 
862 
911 
060 
2,009 
2,058 
2,107 
2,142 


Per  sqaare 
iuc 


Pounds. 
5,000 
20,000 
40,000 
60,000 
80,000 
100,000 
105,000 
110, 000 
115,000 
120,000 
125.000 
130,000 
135,000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170, 000 
176,000 
180,000 
185,000 
190,000 
195,000 
-200.000 
205,000 
210,000 
215,000 
218,570 


Eloni^tion 
per  inch. 


Tneh. 
0. 

.00068 
.00143 
.  00222 
.003«)7 
.00304 
.00415 
.00437 
.00464 
.00489 
.00517 
.00547 
.00574 
.006G6 
.00637 
.00668 
.00708 
.00743 
.00781 
.00822 
.00872 
.00022 
.00978 
.01050 
.01127 
.01227 
.013 
.015 
.010 
.025 


Successive 

elon^catioD 

per  inch. 


Inch, 
0. 

.00068 
.00075 
.00079 
.00085 
.00087 
.00021 
.00022 
. 00027 
.000-'5 
.00028 
,  OOOiiO 
.  0<)0  27 
.000^2 
. 00031 

.ooo:ii 

.00040 

. 00035 

.  00038 

.00041 

.0U050 

.00050 

.00050 

. 00072 

.00077 

.00100 

.00073 

.001 

.004 

.006 


Permanent 
8et% 


Inch. 
0. 


S'acc4^9sivo 

punuanont 

set. 


Inch, 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponndn..  218,570 

Eltastic  limit  per  sauare  inch  of  original  section do. ..  165,000 

Elongation  per  incti  after  rupture. inch  .        .013 

Elongation  per  inch  under  strain  at  elastic  limit do.  .    .0Q7si 

Beductlon  in  area  after  rupture,  per  centum  of  original  section 29. 6 

Position  of  rupture .".65  inside  the  gauged  section 

Chwacter  of  broken  surface fine  silky 


c;)  I 


-» , 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  315(). 


SiHitional  area,  ''.0988x''.0988=".0a97  square  inch, 
(iauged  length,  W. 


Applied  loads. 

ElongfttioD 
per  inch. 

Booceiviiro 

Permanent 
set 

Saoceeaive 

permanent 

set 

Bemarke. 

Total. 

Persooare 
inch. 

elon;;ntfon 
per  iuch. 

Pounds. 
48 
194 
888 
582 
776 
970 
1,018 
1,067 
1,115 
1,164 
1,312 
1,261 
1,309 
1,358 
1,406 
1,455 
1,503 
1.652 
1.600 
1,649 
1,697 
1,746 
1.794 
1,843 
1,891 
1,940 
1,988 
51,037 
2,085 
2,112 

Pounds. 
5,000 
20,000 
40,000 
60.000 
80.000 
100,000 
105.000 
110.  OOO 
115,000 
120.000 
125.000 
130.000 
185,000 
140.000 
145, 000 
150.000 
155.  000 
160,000 
165.000 
170,000 
175.000 
180.000 
185.000 
190.000 
195,000 
200.000 
205,000 
210.  000 
215,000 
217.730 

Jneh, 
0. 

.00067 

.00145 

.00222 

.00307 

.00308 

.00414 

.00440 

.00487 

.00494 

.00523 

.00650 

.00577 

.00604 

.00638 

.00670 

.00707 

.00740 

.00777 

.00817 

.00868 

.00948 

.00990 

.  01058 

.01150 

.01265 

.014 

.015 

.OIP 

.028 

Inch. 
0. 

.00067 
.00078 
.00077 
.00085 
.00091 
.00016 
.00026 
.00027 
.00027 
.00028 
.00028 
.00027 
.00027 
.00034 
.00032 
.00037 
.00033 
.00037 
.00040 
.00061 
.00080 
.00042 
.00068 
.00092 
.00115 
.00135 
.001 
.004 
.007 

Inch. 
0. 

IncK 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary, 

Teniile  strength  per  sqaare  inch  of  orij^nal  section pounds..  217,780 

Elastic  limit  per  sanare  inch  of  original  section do...  165,000 

Elongation  per  incn  after  ruptnro inch..        .017 

Elongation  per  inch  under  stitiiii  at  elantic  limit do...    .00777 

Kediiction  in  area  after  ruptute,  per  centam  of  original  section 28. 9 

Position  of  rupture 2".5  Inside  the  ganged  section 

Character  of  broken  surface fine  silky 


SQUARE  AND  FLAT  STEEL  WIHE. 


605 


No.  3151. 

Sectional  area  '^0989  x  ''.0987 =.0097  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inoh. 

SaccesBive 

elonisation 

per  inoh. 

Permanent 
set. 

SacceasiTe 

permanent 

set 

« 

Remarks. 

Total. 

Per  Boaare 
incn. 

Pounds, 
48 
194 
388 
583 
776 
970 
1,018 
1,067 
1,115 
1,164 
1,213 
1,361 
1,309 
1.358 
1.406 
1,455 
1,603 
1,553 
1,600 
1,649 
1,6OT 
1,746 
1.794 
1,843 
1.891 
1,940 
1.988 
2,037 
2.085 
2,128 

Pound*. 
5,000 
20,000 
40,000 
60,000 
»),000 
100,000 
105.000 
110, 000 
115,000 
120.000 
125,000 
130,000 
135,000 
140,000 
145,000 
160.000 
155,000 
160,000 
166,000 
170,000 
176,000 
180.000 
185,000 
190,000 
195.000 
200,000 
205,000 
210,  COO 
215.000 
219.880 

Inch. 
0. 

.00068 
.00143 
.00222 
.00303 
.00392 
.00411 
.00483 
.00461 
.00486 
.00512 
.00542 
.00567 
.00599 
.00627 
.00668 
.00701 
.60787 
.00772 
. 00813 
.00861 
.00915 
.00972 
.01048 
.01123 
.01246 
.014 
.016 
.018 
.021 

Inch. 
0. 

.00068 
.00075 
.00079 
.00080 
.00090 
.00019 
.00021 
.00039 
.00025 
.00026 
.00030 
.00025 
.00032 
.00028 
.00041 
.00033 
.00030 
.00035 
.00041 
.00048 
.00054 
.00057 
.00076 
.00075 
.00123 
.00154 
.002 
.002 
.003 

Inch. 

0. 

Inch. 
0. 

Initial  load. 

* 

Elastic  limit. 
Tensile  strength. 

General  mtmmary. 

Tensile  strength,  per  square  inoh  of  original  section ponnds..  219,880 

Slastio  limit  i>ersqaare  inoh  of  original  section do...  165,000 

Elongation  per  inoh  after  mptnre inoh..       .011 

Elongation  per  inoh  onder  strain  at  elasticllmit do...    .00772 

Redootionlnareaafterrnptare,  per  centum  of  original  section 85.8 

Position  of  raptare at  one  extremity  of  ganged  section 

Charaoter  of  broken  sar&oe • fine  silky 


SQUARE  AND   FLAT  STEEL  WIRE. 


SQUARE  AND  FLAT  STEEL -WIRE. 


607 


No.  3163. 

Sectional  area,  'M 490x^.0744  =  .011  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

Elongation 
per  inch. 

Snccessire 

elongation 

perinch. 

Permanent 
set 

Inch, 
0. 

Successive 

periuanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

55 
220 
440 
660 
880 
1,100 
1,155 
1,210 
1«265 
1,320 
1,375 
1.130 
•     1,485 
1.&40 
1.595 
1,650 
1,705 
1,760 
1,815 
1,870 
1,925 
1,980 
2.035 
2,090 
2,145 
2,^ 
2,255 
2,810 
3,365 
2,420 
2,475 
2,580 

Poundt. 
6,000 
20,000 
40,000 
60,000 
80,000 
100,000 
105.000 
110,000 
115,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000 
150.000 
156,000 
160,000 
165.000 
170,000 
175.000 
180,000 
185,000 
190.000 
105,000 
200.000 
205,000 
210,000 
215. 000 
220,000 
225, 000 
230,000 

Inch, 
0. 

.00068 
.00180 
.00212 
.00292 
.00378 
.00399 
.00422 
.00145 
.00469 
.  00495 
.00519 
.00644 
.005G9 
.00504 
.00624 
.00050 
.00679 
.  00709 
.00742 
.00776 
.00800 
.00845 
.00889 
.0094£ 
.01005 
.01088 
.01210 
.014 
.016 
.018 
.023 

Inch. 
0. 

.00068 
.00071 
.00073 
.00080 
.00086 
.  00021 
.00023 
.00023 
. 00024 
.00028 
.00024 
.00025 
.  G0(»25 
. 00025 
.00030    J 
.00026 
.000-29 
. 00030 

.  oou:{3 

Inch, 
0. 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

1 

.00033 

. 00034 

.  00030 

.  00044 

.00056 

.  00060 

.  00083 

.00122 

.00190 

.002 

.002 

.003 

■ 

General  summory. 

Tensile  strength  per  square  Inch  of  original  section pounds..  230,000 

KlasUc  Hmit  per  square  inch  of  origiaul  acction .do...  185,000 

Elongation  per  inch  after  rupture inch..        .006 

Klougatiou  per  inch  nnder  strain  At  eliiMtic  limit do...    .00845 

Kednction  iu  iiroa  after  rupture,  per  centum  of  ori<;iDal  section 32. 7 

Position  of  rupture 8".25  outride  the  gauged  eectiou 

Character  of  broJcen  surface fine  sillcy 


1 


?■■-  • 


8QUABE    AND    FLAT   STEEL   WIRE. 

No.  3154.  • 


Sectional  area,  'M490x'^0744=:.011  square  inch. 
Oauged  lengtb,  10''. 


•    Applied  loads. 

Elonsatfon 
per  inch. 

SnooefuiiTe 

elongation 

perlnch. 

Perroanent 
set 

Sncoeiwive 

permanent 

aet. 

Remark  H. 

ToUl. 

Per  sqaare 
inch. 

Pound!. 
56 

220 
440 
660 
880 
1,100 
1.156 
1,210 
1,265, 
1,820 
1,876 
1,430 
1,485 
1,640 
1,506 
1,650 
1,705 
1,760 
1,815 
1,870 
1,925 
1,960 
2,035 
2,090 
2.145 
2,200 
2,256 
2,310 
2,365 
2,420 
2,475 
2,508 

Pounds. 
6,000 
20,000 
40,000 
60,000 
80.000 
100,000 
105,000 
110,000 
115,000 
120,000 
126,000 
130,000 
185,000 
140,000 
145,000 
150,000 
166,000 
160,000 
165,000 
170.000 
175.000 
180,000 
185.000 
190,000 
195,000 
200,000 
205,000 
210,000 
215,000 
220,000 
225,000 
228,000 

Inch. 

0. 

.00072 
.00147 
.00222 
.00307 
.00383 
.00415 
.00437 
.00462 
.00487 
.00512 
.00587 
.00562 
.00587 
.00611 
.00638 
.00668 
.00688 
.00727 
.00757 
.00786 
.00821 
.00860 
.00908 
.00961 
.01037 
.01120 
.01250 
.014 
.016 
.020 
.027 

Inch. 

.  0. 
.00072 
.00075 
.00075 
.00085 
.00086 
.00022 
.00022 
.00025 
.00026 
.00025 
.00026 
.00025 
.00027 
.00024 
.00027 
.00030 
.00025 
.00034 
.00030 
.00029 
.00035 
.00039 
.00048 
.00053 
.00076 
.00083 
.00130 
.00150 
.002 
.004 
.007 

Inch. 
0. 

Inch. 
0. 

Tnitial  iKhd. 

1 

ElAMtio  limlL 

Tensile  atrenfftb. 

General  summary. 

Tensile  strength  per  square  inch  of  orijrinal  section pounds..    228,000 

Elastic  limit  per  square  inch  ot  original  section do . . .    185, 000 

Elongation  per  inch  after  rupture inch..  .017 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00860 

Bed  action  in  area  after  rupture,  per  centum  of  original  section ^         S7. 3 

Position  of  rapture 1"  inside  the  gauged  sectton 

Chaxaoler  of  broken  surfaoe - • flneaUky 


SQUARE  AND  FLAT  STEEL  WIRE. 


609 


Coil  No.  *4.     Weight  54  pounds. 
Plat  Wire. 


No.  3155. 

Sectional  area,  'M483x''.07'40=.0ll  square  inch. 
Gauged  length,  10". 


Applied  loftds. 

Elon^tiou 
per  iuch. 

Successivo 

•»»        _ .  .    i 

SncceAslTe 

prmiauent 

set. 

Bemarks. 

Total. 

Per  sanare 
inon. 

elonjrfttion  ,  ^«™"«»'' 
ptr  inch.           *®*- 

Pound*. 
55 
220 
440 
660 
880 
1.100 
1, 155 
1,210 
1,265 
1,320 
1,375 
1,430 
1.486 
1.540 
1.595 
1,650 
1,705 
1,760 
1.815 
1,870 
1.925 
1.980 
2,035 
2,000 
2,145 
2,200 
2,255 
2,310 
2.365 
2,420 
2,445 

Pound*. 
5.000 
20,000 
40,000 
60.000 
80,000 
100,000 
105,000 
110, 000 
115,000 
120,000 
126,000 
130,000 
135,000 
140.  000 
145,000 
150,000 
165,000 
160.000 
165,000 
170,000 
175,000 
180,000 
185,000 
190.000 
195,000 
200,000 
205,000 
210,000 
215,000 
220,000 
222, 270 

Inch. 

0. 

.00070 
.00142 
.00222 
.00303 
.00388 
.00410 
.  00432 
.00153 
.00470 
.00500 
.00524 
.00548 
. 00572 

Inch, 
0. 

.00070 
.00072 
.00080 
.00081 

Inch. 
0. 

Inch. 
0. 

luitial  load. 

Elastic  Umit. 
TeoBlle  strength. 

.00085 
. 00O2i 
. 00U22 

1 

.OCOJl 
. « 0026 
.00021 
.00024 
.00024 
. 00024 

.00598 

.MQ-m 

.00622    1        .0(024 
.  00648    !        .  000'>fi 

.00678 
.00708 
.00738 
.00771 
.00808 

.0OU30 
.00030 
.00030 
.00033 

. 00037 

.00851 

.0(M)i:t 

........... 

.00911            .00060 
.00979             .00<Hi8 

« 

•  •«««  »*.••• 

.  01062             -  UOUyi) 

.01168 

.01822 

.015 

.010 

.022 

.  00106 
.00154 
.00178 



.004 
.003 

.«■■■•.«•«.. 

• 

General  9ummary. 

Tensile  strength  per  square  inch  of  orii^inal  section poands..  222,270 

Elastic  limit  per  saoare  inch  of  original  section do...  180,000 

Elongation  per  incD  after  rapture inch..       .007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00808 

Reduction  in  area  after  rupture,  per  centum  of  original  section 29. 1 

Postition  of  rupture r'.4  outside  the  gauged  section 

Ch«»cter  of  broken  surface ^ fine  silky 

H.  Ex.  165 39 


•  Tm  *«^-'. 


I**    f-' 


-;•!«' 


SQUARE    AND   FLAT    STEEL   WIRE. 

No.  3157. 

Sectional  area,  'M483x ''.0740 =.011  square  inch. 
Gauged  length,  10^'. 


611 


Applied  loads. 

Elonfi^atioQ 
per  inch. 

Suocessive 

eloDjratioD 

per  inch. 

Permanent 
set. 

SaccesdiTe 

peimannnt 

eet 

Kemarks. 

Total. 

Persqaare 
Incn. 

Pounda. 
55 
220 
440 
660 
880 
1,100 
1.155 
1,210 
1,265 
1,320 
1,375 
1,430 
1,485 
1,510 
1,595 
1,650 
1,706 
1,760 
1,815 
1.870 
1,925 
1,980 
2,035 
2,090 
2,145 
2,200 
2,256 
2,310 
2,-365 
2,420 

Poundt. 
6.006 
20,000 
40,000 
60,000 
80,000 
100,000 
105, 000 
110, 000 
116,000 
120, 000 
125,000 
130,000 
135. 000 
140, 000 
145,000 
150,000 
155, 000 
160,000 
166,000 
170,000 
175,000 
180,000 
185,000 
190, 000 
195,000 
200,000 
205,000 
210,000 
215, 000 
220,000 

Inch, 
0. 

.00071 
.00148 
.00228 
. 00308 
.00391 
.00412 
.00433 
.00468 
. 00483 
.00507 
.00532 
.  00.558 
.00685 
.00613 
.00640 
.00675 
.00708 
.00740 
. 00776 
.0i'817 
. 00861 
. 00905 
.00968 
.01043 
.01122 
.01238 
.014 
.016 
.021 

JnoK 
0. 

.00071 
.00077 
.00080 
.00080 
.00083 
.00021 
.00021 
.00025 
.00025 
.00024 
.00025 
.00026 
.00027 
.00028 
.  00027 
.00035 
.00033 
.00032 
.00036 
. 00041 
.OuOU 
.00044 
.00063 
.00075 
.00079 
.00116 
.00162 
.002 
.005 

• 

IneK 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

\ 

. 

General  summary. 

Tensile  strength  per  sqnare  in^b  of  original  sect  ion pounds..  220,000 

Elastic  limit  per  sQuare  inch  of  orij^iual  uection .' do  ..  170,000 

Elonf^ation  per  incn  after  rapture inch..       .009 

EloDgationper  inch  under  strain  at  elastic  limit do...    .00776 

deduction  in  area  after  rupture,  per  oeDlum  of  original  section 34.5 

Position  of  rupture P'.  15  outside  the  gauged  section 

Character  of  broken  surface fine  silky 


'■■■% 

.n 

-J 
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612  SQUARE  AND  FLAT  STEEL  WIRE. 

SECOND  LOT. 

Coil  No.  1. 

".15  Square  Wieb. 

No.  3386. 

Sectional  area,  ",U74x'M174=.02L7  square  iuch. 
Gaugetl  length,  10". 


Apptt 
ToWL 

Bdlovli. 

EloDjrattan 

pwlnoh. 

3iicee»l« 

PanniHient 

Mt. 

Sjc^.. 

B< 

43* 
U6 

1  m 

2,170 
3M7 

iS 

2.B29 

J.2SB 
3.S63 

B 

S.TBT 

go.iwo 

is 

mooo 

135;  DM 
110,  000 
Hi.  Ml 
1M.0M 
1M.O00 

iiis 

/Mfc. 

'.toim 

iooaufi 

iooasi 

Be*. 
MllU 

s 

ooou 

lack. 

/«*. 

iDilUI  iMd. 

BlutiollnlL 

.1 
■1 

OOJil 

ovs 

Central  tunmiars. 


TengUe  fitrenictb  pi 
KlM^rlc  limit  pncgi] 
KlnnKBllonpuriacI 


11 
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SQUARE   AND   FLAT   STEEL  WIRE. 


613 


flo.  3387. 

Sectional  area/M472x'M472=.0217  square  inch. 
Gauged  length,  liy\ 


Applied  loada. 

Elonntion 
per  iDcb. 

Saccenive 

eluDgation 

per  inch. 

Permanent 
aet 

Siicceraive 

permanent 

aet. 

Remarka. 

Totel. 

PerMoare 
inca. 

Pounds. 
108 
434 
866 

1,802 
1,736 
2,170 
2,278 
2,887 
2,495 
2,604 
2,712 
2,821 
2,927 
8.038 
8,146 
3,256 
8.863 
8,472 
8,580 
8,688 
8,797 
8,906 
4,016 
4.048. 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

105.000 

110.000 

116,000 

120.000 

126,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165, 000 

170,000 

175,000 

180,000 

185,000 

186,640 

Ineh. 
0. 

.00061 
.00138 
.00227 
.00320 
.00420 
.00440 
.00470 
.00497 
.00527 
.00557 
.00690 
.00622 
.00660 
.00708 
.00749 
.00807 
.00880 
.00085 
.0115 
.013 
.017 
.022 
.027 

Inek. 
0. 

.00061 
.00077 
.00080 
.0U093 
.00100 
.00020 
.00030 
.00027 
.00030 
.00030 
.00033 
.00032 
.00038 
.00043 
.00046 
.00058 
.00073 
.00105 
.00105 
.0015 
.004 
.005 
.005 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimit 
Tensile  strength. 

<f..... 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds . .    186, 540 

ISlaatic  limit  per  square  Inch  of  original  section  do...    140,000 

Elongation  per  inch  after  rupture inch..         .018 

Elongation  per  inch  under  strain  at  elastic  limit do...      .00660 

Reduction  in  area  after  rupture,  per  ceutum  of  original  section 32.8 

Position  of  rupture ^"  inside  the  ganged  section 

Character  of  orolcen  anrfiaoe.... silky 


HQUARE    AND   PLAT   STEEL    WIRE. 
No.  3388. 


Sectional  area  ".1472  x  ".1474=.0217  square  inch. 
Oftuged  length,  10". 


,i.ppiicd  h»d.,     1  __ 

Sne 

HL 

TouL 

'"A""  ■" 

W..  -s 

,.i 

1,TS« 
S,170 

li 
li 

8,088 
\M 

t.m 
3,472 
3.  MO 

105,000 
110.000 
11B.000 

125,000 
130,000 

i3a,ooo 

tO.IKKI 
tf,0OU 

i&.noa 
ooiooo 

li 

81,  IM 

**, 

00433 

00»2 
00^72 

00083 
OC710 

00828 
00884 
00081 
OIOM 

022 
031 

oooe» 

00070 
OOOOl 

ooo»o 

0011 1 

00030 

0OO40 
0UO44 

Ineh. 
0. 

iHCk. 

0- 

I»Ui^l«d. 

ooon 

4W0M 
0O0H8 

00210 
004 

TeniUa  itrmllth. 

Genei'al  tHiamnrs. 


uslle  KtrenKth  p«r  iquare  In 

ingatlon  psr  In 
oufr^tlon  p«r  Id 

rof  bnkea  Barboe.-. 


SQUARE   AND   FLAT   STEEL   WIRE. 

Coil  2. 

Flat  wire,  'M492x".0741=.011  square  inch. 

No.  3389. 

Sectional  area,  ^M492x^^0741r=.011  square  incii. 
Ganged  length,  10''. 


•■^    ■.     ■■•  >",' 

:■■'■■■ '^.i 
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^3 


Afiplied  loAda. 

BloDffation 
per  iDch. 

Sucoeanive 

elongation 

per  inch. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
IncD. 

Pounds. 
65 
220 
440 
060 
880 
1,100 
1,156 
1,210 
1,266 
1.820 
1.876 
1,480 
1,485 
1,540 
1,696 
1.650 
1,706 
1,760 
1,816 
1,870 
1.926 
1,980 
2,035 
2,000 
2,146 
2,178 

Poundi. 
5,000 
20.000 
40,000 
60,000 
80,000 
100,000 
105.000 
110.000 
116,000 
120.000 
126,000 
130.000 
186^000 
146,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170.000 
175,000 
180,000 
185.000 
190.000 
106,000 
198,000 

Inch, 

0. 

.00066 
.00124 
.00204 
.00290 
.00380 
.00400 
.00428 
.00440 
.00475 
.00500 
.  00530 
.00565 
.00600 
.00618 
.00650 
.00682 
.00720 
.00765 
.00820 
.00900 
.01015 
.012 
.016 
.020 
.027 

Inch. 

0. 

.00050 
.00074 
.00080 
.00086 
.00090 
.00020 
.00023 
.00026 
.00026 
.00025 
.00030 
.00025 
.  00035 
.00028 
,00032 
.00032 
.00038 
.00046 

Inek. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  stien^tb. 

.00056 



.00080 

.00115 

.00185 

.004 

.004 

.007 

General  sutMnary, 

Tensile  strength  per  sqnare  inoh  of  orl^nal  section pounds..  198, 000 

Klastio  limit  per  square  inoh  of  original  section do...  160,000 

Slongation  per  incn  after  rupture inch..       .010 

Elongation  per  Inch  under  stoain  at  elsstio  limit do...    .00720 

Reduotkm  in  area  after  rupture,  per  oentnm  of  original  section iO.O 

Position  of  rupture 9'^75  outside  the  gauged  section,  in  holder  jaws 

Chaneter  of  broken  surface fine  silky 


^r 
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8QUABE    AND   PLAT  STEEL  WIHE. 
No.  3390. 


Sectional  area,  ".1492x".0743=.011  persqaareincli. 
Ganged  length,  10". 


Appl 

H91«d*. 

......  r 

inch.      p„ 

B. 

!M 

tea 

MO 

1 

.ris 
[am 

:mo 

1.5B5 

:S 
;k7i» 

isso 

-«35 

a 

141 

ndi. 

000 
OM 

000 
000 

0011 

ooo 
000 

000 

ooo 
ooo 
ooo 

000 

nth. 

ooiio 

0081 0 
OMOO 
0O*M 

00483 
OOilO 

OOSgg 
00622 
00687 

o«7fte 

0«»M 
003B 
01 
0« 

oe 
osi 

023 

ooow 

00U8O 
OOOM) 

OUUW 

OOOK 

OOOM 

oooai 

OUHO 
00034 

(xm 
ooocD 
ooom 

OOOTl 
OOOSl 

0." 

0. 

InltUI  loi 

i«,(»e 

1«.\0<W 

no.  WW 

IHOioOO 
IW.OM 
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Gtneral  tummars. 
Tpnsll*  sfreDRth  per  aqnv*  iaeh  of  nriglnil  Mttlur. 

ElnngHliun  pertoob  nn Jer  atnlu  U  eluitlo  limit 

K^dnvtlon  in  uw  afler  lupture.  pvrcealumal original  MOUoa... 

PosltloDafraptare 

CtaftraoMrof  braluB  iiiTfiKe 


SQUARE  AIND  FLAT  STEEL  WIRE. 

No.  3391. 

Sectional  area,  'M493x  ".0743  =  .011  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

Elongation 
per  Inch. 

SncoesaiTe 

elongation 

perlnob. 

Permanent 
aet. 

Suocessive 

permanent 

set. 

Bemarks. 

Total. 

PerAqaare 
inoh. 

Pounds. 
55 
220 
440 
660 
880 
1,100 
1.165 
1.210 
1,205 
1.320 
1,375 
1,480 
1.485 
1.540 
1,506 
1.650 
1.705 
1,760 
1,815 
1.870 
1,925 
1,980 
2.035 
2,000 
2,145 
2,168 

Povnda, 
6.000 
20,000 
40,000 
60.000 
80.000 
100,000 
106,000 
110,000 
116.000 
120,000 
125,000 
130,000 
13N000 
140,000 
146,000 
160,000 
155,000 
160,000 
166,000 
170,000 
175,000 
180,000 
185,000 
186,000 
105,000 
197,000 

Inch. 
0. 

.00060 
.00136 
.00212 
.00208 
.00390 
.00412 
.00441 
.00466 
.00497 
.00519 
.00564 
.00584 
.00618 
.00649 
.00680 
.00731 
.00771 
.00824 
.0U895 
.00960 
.01060 
.012 
.018 
.016 
.018 

Inch. 
0. 

.00060 
.00U76 
.00076 
.00086 
.00092 
.00022 
.  00029 
.00023 
.00031 
.00022 
.00035 
.00030 
.00034 
.00031 
.00040 
.00042 
.00040 
.00053 
.00071 
.00065 
.00100 
.0014 
.001 
.003 
.002 

Ineh. 
0. 

•        I'Ch. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strenjcth. 

1 

;■•- 
•  :'<i'ii 


General  summary, 

TenRile  strenfrth  per  square  inch  of  oriirinal  section ponnds..  107,090 

Klastic  limit  per  square  inch  of  orij^inalsection do  ..  160,000 

Elongation  per  inch  after  rupture inch..        .003 

Elongation  per  inch  under  strain  at  elastic  limit ^ do. . .    .  00771 

Redoction  in  area  after  rapture,  per  centum  of  original  section 20.0 

Position  of  rupture 3".3  outside  the  gauged  section 

Cluuraeter  of  broken  surflftoe silky 


1 


'J 
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lis  SQUARE  AND  FLAT  STEEL  WIRB. 

THIRD  LOT. 

The  coila  were  marked  1,  2,  and  3  when  received,  for  ideiitifi 

Marks  on  coil*. 
Coil  I,  no  marlis. 

Coil  2,  stock,  S.  M. ;  size,  15x9;  strength,  2290 ;  torsion,  1( 
Coil  3,  stouk,  3,  M. ;  size,  15  x  9 ;  streugtii,  2310 ;  toi-sion,  1^ 


ber"r 

SorfK* 

of  wire. 

', 

One  end. 

Olher<.«d. 
,U8«X.(I732 

l'nuBd«.:Oumcefcjlntoil 

^ 

a 

...do.-.. 

..  do.... 

.1SX.07S 

.1WX.IK41 
.UMX.07M 

IT 

8 

Tbe  surfaces  of  the  wires  were  smooth,  and  corners  roanded 
".01  radius. 

In  general,  the  tinning  appears  of  uniform  thickness.  Et 
however,  showed  places  in  which  the  coating  was  hrokeu,  expo 
Kteel  in  miunte  places. 

There  was  excess  of  tin  in  places  on  the  edges  of  ooil  K 
thickness  heing  in  these  places  ".002J:. 

Tbe  wires  coded  successfully  over  an  arbor  ".13  diameter. 


SQUARE   AND    FLAT    STEEL   WIRE. 

Coil  No.  1. 

No.  37C3.   ' 

Sectional  area,  ''.1490 x  ".0743 =.011  square  Inch. 
Gauged  length,  10". 


^P 

?i^ 

titifl 

■^  •-   ■■"    •',-. 
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1 

I 

"i>^^ 

"  -  .'->^ 

. 

■    ■  '     '^^'jk 

'      v^...*<^ 

• 

'Wi 

'.•.f5«S 

Applied  loads. 


Total. 


Pounds. 
55 
220 
440 
6ti0 
8SU 
1,100 
1,155 
1. 210 
1.2G5 
1,320 
1,375 
1.430 
],4S5 
1.640 
1.595 
1,660 
1,705 
1,700 
1.815 
],87() 
1.925 
1.980 
2.036 
2.090 
2,145 
2,200 
2,209 


Per  sqaare 


sqai 

ICll. 


Inc 


Pounds. 
5,000 
20,000 
40.  OUO 
60.000 
80,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
130, 000 
135,000 
140,000 
145.000 
150,  000 
155,000 
160.000 
165.000 
170, 000 
175.000 
180,000 
185,000 
190,000 
195. 000 
200, 000 
20O.  820 


EloDjration 
per  inch. 


Inch. 
0. 

.00070 

.00142 

.00220 

.00299 

. 00377 

.00392 

.00411 

.00431 

.00461 

.00471 

.00491 

.00510 

.00538 

.00558 

.00581 

.00002 

.00630 

.00659 

.00604 

.00733 

.00782 

.  00860 

.00988 

.017 

.027 

.031 


Successive 

elongation 

per  inch. 


Inch, 

0. 

.00070 
.00072 
.00078 
.00079 
.00078 
.00015 
.00019 
.00020 
.  00020 
.  OUOiO 

.oooio 

.  000  J5 
.00022 
. OOOJO 
.  00023 

.0002: 

.  000  J8 

.  000 J9 

.  00ii:;."i 

.000::9 

.00040 

.00078 

.00128 

.00712 

.010 

.004 


Pennaneut 
set. 


Inch. 
0. 


SnccessivA 

pommui'iit 

set. 


Bemarks. 


Inch. 
0. 


Initial  load. 


Elastic  limit 


I 


Tensile  strength. 


-;5*.3 


•*  '1 


4-.V 


^r  tM 


V-i>i 


-?•*/$ 


\. 


General  summary. 

Tensile  strength  per  squaro  inch  of  ori^^tnal  section ponnds.    200.820 

Elastic  limit  per  sqaare  inch  of  orijcinal  section do  ..    175,  ODO 

Elongation  per  inch  after  rapture inch.         .020 

Elongation  per  inch  under  strain  at  elascic  limit do...      .0073d 

Keduction  in  area  after  ruptore,  per  centum  of  original  section 32.8 

Position  of  raptare T'.IS  inside  the  ganged  section 

Character  of  broken  snrliaoe sill^y 


■ri 


■'■'I 


SQUARE   LSD  F.-,AT  STEEL   WIRE. 
No.  37M. 


a,  ".1490x".0735=.011  sqnare  ineli. 
th,  W. 


lie 

'SSL™ 

•»:r 

ML 

tne*. 
& 
.(KWTS 

!  00231 

.tmoj 

ioMOT 

.oom 

.OMH 

:o«Mi 

.MBSO 

:o«»8 

.ooa^ 

.OOOH 

ft 

ioooK 

.WWTS 
.OOUKU 

'oihm 

.IWD2* 
!llM18 

! 00038 

:0il5< 
.00W8 

Inch. 
0. 

A 



General  lumniary. 

iqanrelDchororiilDiil  section , -^ 

relDDfa  o'oitKioi)  McUon do. 

rwrrapliire Inch 

ir  rupture,  pw  centum  o(  atiK'xi'l  wction 


SQUABE  AND  FLAT  STEEL  WIRE. 

No.  3766. 

Sectional  area,  'M490x".0740=.011  square  iach. 
Gauged  leugth,  10'^ 


621 
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Applied  loads. 

Blongation 
per  inch. 

Snooemlre 
elonsation 
periooh. 

PormaneDt 
get. 

Sucoraafve 

l»ermaueiit 

set. 

Reiuarks. 

Total. 

Per  aqoare 
inon. 

Pounds, 
56 

229 
440 
660 
880 
1,100 
1,820 
1.375 
1,430 
1,486 
1,640 
1,595 
1,650 
1,706 
1,760 
1,815 
1.870 
1,925 
1.980 
2,036 
2,090 
2,145 
2,200 
2,220 

Pounds. 

6,000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

125,000 

130,000 

185,000 

140,000 

145,000 

150,000 

155,000 

160,000 

166,000 

170.000 

175,000 

180,000 

185.000 

190.000 

195.000 

200,000 

201.820 

0. 

.00064 
.00137 
.00212 
.00292 
.00365 
.00428 
.00450. 
.00488 
.00512 
.00631 
.00558 
.00577 
.00597 
.00623 
.00654 
.00686 
.00726 
.00774 
.00837 
.00975 
.016 
.020 

Ineh. 
0. 

.00064 
.00073 
.00073 
.00080 
.00078 
.00063 
.00022 
.00038 
.00024 
.00019 
.00022 
.     .00024 
.00020 
.00026 
.00031 
.00031 
.00041 
.00048 
.00063 
.00138 
.00625 
.004 

Inch, 
0. 

Inch. 
0. 

a 

Initial  load. 

Elastic  limit 
Tensile  strength. 

1  

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  seotion pounds..    201,820 

Elasticlimit  per  saoare  ineh  of  original  section do...    170.000 

Elongation  per  incn  after  rnptnro iuch..  .  008 

Eloiijration  per  inch  undnr  strain  at  elaHtio  limit do...      .10885 

Kt*dacrion  in  area  after  ruptnre,  por  otiLituiii  uf  original  section .         37.3 

rosition  of  rupture 7".5  outside  the  gauged  section 

Character  of  broken  surface tine  silky 


L 


>22  8QUAEE  AND   FLAT  STKEL   WIBE. 

Coil  No.  2. 

No.  3766. 

Hectional  area,  ".1490x".0730=.011  sqaare  inch. 
Gauged  length,  10". 


-Appll.4  U-dii.       |_ 

So 

P«rni«noDt 

SO««ll»B 

Told. 

p«^^   P" 

U.  -i;^ 

Kent 

410 

geo 

,«so 

Ins 

,M0 
.M 

Pound..          J 

11 

13^000 

iw.om 

MS,  000 

as 

lis 

185.  OUO 

IBs;  000 
iH,ooa 

•Kk. 

0«14» 

0U3M 
00408 

OOattO 

oosao 

OOMO 

006M 

00042 
00071 
0*708 

OOHOO 

OIT 
026 

■uk. 

ooois 

OOOM 

ma 

00042 
OOOM 

/.«». 

iaUM  load. 

T,n.il.«rw 

<?«n«ral  summorg. 


oBlle  otrenftth  per  Kqnint  fncb  of  orislBti 
tsljo  limit  per  MiaBre  liii;h  of  oriRiud  aei 

tnpition  periDcb  ■nprriiptars 

nnRntloii  per  Inch  uoiIarBtTnln  Btelnitto  I 


SQUARE  AND  FLAT  STEEL  WIRE. 
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No.  3767. 


Sectional  area,  'M487x''.0730=.011  square  inch, 
(laiiged  length,  1(K'. 


A  ppllcd  loads. 

Elongation 
per  inch. 

SiicceMive 

elongation 

permoh. 

Permanent 
set. 

Sucoeaaive 

permanent 

set. 

Remarks. 

Tufal. 

Per  sauare 
inch.' 

Pound*. 

55 

220 

440 

660 

880 

1.100 

1,  320 

1,375 

],4:{0 

1,48?S 

1.540 

1,50.1 

1,050 

1,705 

1,760 

1,815 

1,870 

1.025 

1,9»0 

2,035 

2,000 

2,145 

2,200 

Paunda. 

6,000 

20,000 

40.000 

60,000 

80,000 

100,000 

120,000 

125,000 

130, 000 

135,000 

140,000 

145,000 

160,000 

155, 000 

160,000 

165,000 

170,000 

175, 000 

180,000 

185,000 

190.000 

105,000 

200,000 

Inch. 

0. 

.00076 
.00153 
.00230 
.00311 
.00392 
.00472 
.011487 
.00507 
.00527 
.00554 
.00575 
.00507 
.00624 
.00647 
.00673 
.00707 
.00744 
.00801 
.00888 
.01057 
.017 

Inth, 
0. 

.00076 
.00077 
.00077 
.00081 
.00081 
.00080 
.00015 
.00020 
.00020 
.00027 
.00021 
.00022 
.00027 
.00023 
.00026 
.00034 
.00037 
.00057 
.00087 
.00160 
.00643 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

^" 

••■•■■ &•««■• 

« 

Elastic  limit 

Tensile  streneth. 

General  fiummary. 


Tensile  strength  per  square  inch  of  orisinnl  section pounds 

ICIaslic  limit  per  square  inch  of  original  Kectioii ..  do 

Klongatiou  per  incii  after  rupture inch 

Klougation  per  inch  under  strain  at  elastic  limit do 

Ke<1uction  in  area  after  rupture,  per  cdutum  of  original  section 

i'ositiun  of  rupture 9"  outside  tiie  gauged  section 

Character  of  broken  surface liue  silky 


200.000 
175,000 

.000 
.00741 

35.5 
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SQUAitE   AND   FLAT    STEEL    WIBB. 
No.  3768. 


Sectional  area,  ".1487>c".0730=.011  sqnare  iuch. 
Gaui^ed  leugtb,  10". 


Applied  l«diL 

yMMh"" 

PonDHItDt 

SuecmslTe 

ToWl. 

"a"" 

perfuch. 

Powidt. 

m 

MO 

'i 

;&» 

.MO 
,«9« 

1.7W 
1.7(» 

iwo 

4e,OLio 
00,000 

HO,  MO 

mouo 

125,000 
135;  OUO 

|§ 

17U.0OO 

IBsioOO 
100,000 

aw,  000 
^.ooo 

iooooB 

.00141 

!0D39g 

.ooaTT 
ousoa. 

'.tOill 
.00038 

!ov701 
.00749 

!ooiio« 

.01070 

'.ozz 

's 

!oooi)o 

.0M7» 

.00001 
.o«u:>o 
.oooas 

.OUUIt 
.00023 

;S 

.0003* 
.OOOM 

/«*. 

7«\. 

— 





.00110 

T.: 

Genrral  lumntarj/. 


TSDille  atroogth  per  wioBrii  Incb  of  oricliul  HaLio 


SQUARE   AND    FLAT    STEEL   WIRE. 

Coil  No.  3- 
No.  3769. 

Sectional  area, M484"x.0728=.0i08  square  inch.  • 
Ganged  length,  10''.  ^ 


625 


c  — 


Applied  loads. 

SloncaUon 
per  mob. 

Sncoewiye 

eloDEation 

permoh. 

PermaDeat 
set. 

Inch, 
0. 

Successive 

permauvnt 

set. 

Remarks. 

TotaL 

PerMcuffe 
ineb. 

Pound*. 
54 

216 
432 
648 
861 
1,080 
1,206 
1,850 
1,404 
1,458 
1,512 
1,566 
1,620 
1,674 
1,728 
1,7K3 
1,836 
1,890 
1.944 
1.008 
2,038 

5,000 
20,000 
40,000 
60,  OuO 
80,000 
100.000 
120,000 
125,000 
180.000 
135,000 
140.000 
145.000 
150.000 
155,000 
160,000 
165.000 
170.000 
175,000 
180,000 
185,000 
188,700 

Inch. 
0. 

.00061 
.00141 
.00208 
.00284 
.00359 
.00444 
.0046i 
.00484 
.00505 
.00530 
.00560 
.00585 
.00624 
.00685 
.00805 
.01150 
.018 
.028 
.030 

Inch, 
0. 

.00061 
.00080 
.00067 
.00076 
.00075 
.00085 
.00020 
.001120 
.  0002 L 
.00025 
.OOOJO 
.  00025 

.ooo:{0 

.00()61 

.  00120 

.00345 

.00650 

.005 

.007 

Inch. 
0. 

Initial  load. 

........... 

.....•.^. ... 

1 

" 

1 

..\ 1. "!..!!!.!.. 

•  ;  • 

Ehistie  limit. 

1 

1 

':••■;; 1 ;■'** 

1 

J- 

Tensile  strength 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..  188,700 

Blsstio  limit,  per  sqnare  inch  of  originid  section do...  155,000 

Elongation  per  inch  after  rupture inch..       .020 

Klongation  per  inch  under  strain  at  elastic  limit do...    .00624 

Reduction  in  area  after  mptore,per  centum  of  original  section 36. 1 

Posttlon  of  rapture 2".  75  outside  the  ganged  section 

Cbamoter  of  brolcen  snrfiace flnesUky 

H.  Ex.  165 40 


n 


G24 


SQUABE   AND   FLAT   STEEL   WIBE. 

No.  3768. 


Sectional  area,  ".1487x".O730=.Oll  square  iucb. 
Gaaged  length,  10". 


Applied  loads. 

Elobjrnt  ion 
per  iuch. 

SaooeaoiTe 

Penoanent 
set. 

SaooetiBive 

permaueut 

aeu 

Inch. 
0. 

Kemarka. 

Total. 

Per  sqoare 

iDCb. 

eloDfcation 
per  iuch. 

Poundi. 

65 

220 

440 

660 

880 

•  1.100 

1,320 

1,375 

1,430 

1,485 

1,540 

1,605 

1,650 

l,7ft5 

1,760 

1,815 

1,870 

1,925 

1,980 

2,035 

2.090 

2,145 

2,200 

2,212 

Pounds, 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120, 000 

125.000 

130,000 

135.000 

140,000 

145,000 

150,000 

l.N5,000 

160,000 

165.000 

170.000 

175,000 

180, 000 

185.000 

190,000 

195.  000 

200,000 

201,090 

Inch. 
0. 

.00009 
.00145 
.00218 
.00396 
.00377 
.00A8 
.00478 
.00503 
.  00522  * 
.00546 
.00567 
.00500 
.00612 
.00638 
.00668 
.00704 
.00749 
.00806 
.00906 
. 01076 
.015 
.022 

Inch, 
0. 

.00009 
.00076 
.00073 
.00080 
.00079 
.00081 
.00020 
.00025 
.00019 
.00023 
.00022 
.00023 
.00022 
.00026 
.00030 
.00036 
.00046 
.  01)057 
.00100 

Ineh, 
0. 

Initinl  load. 
Elastic  limit 

■    •  •"• 

• 

' 

.00170 
.  (-0424 
.007 

*  ■         • 



Tensile  strength. 

General  summartf. 

Tensile  strength  per  sqnare  inch  of  original  section 'pounds..    201,090 

E'aatic  limit  per  so  uare  iuch  or  original  section tin  ..    170,000 

Elongation  per  incn  afler  nivtiire iuch  .  .012 

Kloiigation  per  iuch  under  htisiiiintfl.ir^itt*,  limit do. ..      .00704 

KiHluction  in  art^a  after  ruptuio,  per  cuuiuui  ulori^iual  soctiuu 29.1 

PoHiiion  of  rupture "  .75  outside  the  ganged  9««ctioa 

Character  of  broken  surface finesUkj 


^-'.■. 


■•■■  »>■•  . 


SQUARE  AND  FLAT  STEEL  WIRE. 

Coil  No.  3- 
No.  3769. 
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Sectional  area,'M484''x.0728=.0108  square  iuch 
Gauged  leugth,  W.  ♦ 


Applied  lo«d«. 

ElonffatioD 
per Incb. 

Sucoeesire 

elongation 

perlnch. 

Permanent 

set. 

Snccesaivo 

pernittut*nt 

set 

Inch. 
0. 

Total. 

PerMQATB 

incb. 

Roniarks. 

Pound$. 
64 

216 
432 
648 
864 
1,080 
1,296 
1.850 
1,404 
1.458 
1,512 
1,566 
1,620 
1,674 
1,728 
1.782 
1.836 
1.800 
1,044 
1,008 
2.038 

Foten<f«. 

6.000 

20,000 

40. 000 

60,0ti0 

80,000 

100,000 

-    120.000 

125,000 

130,000 

135,000 

140.000 

145.000 

150,000 

155,000 

160,000 

165.000 

170,000 

175,000 

180,000 

185,000 

188,700 

Inch, 
0. 

.00061 
.00141 
.00208 
.00284 
.00350 
.00444 
.00464 
.00484 
.00505 
.  005:)0 
.00560 
.00585 
.00624 
.00685 
.00805 
.01150 
.018 
.023 
.030 

Ineh. 
0. 

.00061 

.00080 

.00067 

.00076 

.00075 

.00085 

.00020 

.00ti20 

.00021 

. 00025 

.00030 

. 00025 

.00030 

.00061 

.00120 

.00345 

.00650 

.005 

.007 

Inch, 
0. 

Initial  load. 

1 

!.•••. ...•••. 

1 

, 

1 

••••••■•••••i>     ••••     •••• 

/ 

, 

Elastic  limit. 

1 

1 

...••• a.. ..■!.. .••■•.•■.• 

1                        "       

1 

Tensile  strength 

General  eummary. 


Tensile  strength,  per  sqnare  inch  of  original  section pounds. . 

Blastic limit,  per  sqnare  inch  of  originiU  section do... 

Elongation  per  inch  after  ruptnre inch.. 

Slougation  per  inch  nnder  strain  at  elastic  limit do... 

Redaction  in  area  after  mptare,  per  centum  of  original  section 

Position  of  rupture 2".  75  outside  the  ganged  section 

Character  of  broken  surface finesUky 

H.  Ex.  165 40 


188,700 
155.000 

.026 
.00624 

86.1 


Vi-'\eM 


SQUARE    AND   FLAT    STEEL    WIEE. 
No.  3770. 


Sectional  area,  ".1484x".0728=.0108  square  incL. 
Gauged  length,  10". 


Appltod  iMdS. 

;=•" 

Peraiaomi 

peinj^nnoit 

TotJ. 

■■•'S" 

par  inch. 

«8 

i.m 

1.BM 

i.tu 
lis* 

1,020 

l;S 

IJi 

S.IM 

IS 

XOKO 
m.DM 
411,000 

soloM 

80,000 
100,000 
20.000 

as!  000 

<0.O0O 

ss- 
ss 

•6,000 
10,000 

i«;ooo 

100.000 

!o:^iio 

'.Mm 

:004M 
!004BS 

.oosi-j 

'.0IIM3 
.OOSST 

■.iioera 
:oi» 

":  00071 

:  00078 
.OOIITS 

.oiKin 

.OOO-S 

'.own 
.oooai 
.oou2a 
.ooa-M 

.00025 

.uoo» 

.00023 

iooooo 

.000B8 

:ms 

.000 

/ikA. 

«. 

iDltUllA 

General  ranmary, 

Teoalle  strflDJCtb  peraqntTe  Inch  oforlE^niL  ««ctioD 

EUmlc  limit  psTHiure  inch  ororlKin"!  section 

EluDBBiion  p«r  inchiftrr  rupiute 

E1oD)IBllanper(DDh  nndeTitnin  at  elutic  limit 

RednctioD  inarefturicrtDptara,  per  oentum  oCorieiokl  ■action... 


Fosltion  of  ruptnre— 
Cfaanauir  ol  liiok«n  tnrlwe... 


SQUARE  AND  FLAT  STEEL  WIRE. 

No.  3771. 

SectJoual  area,  ^'.1484x^^0728= .0108  sqaare  inch. 
Ganged  length,  10''. 
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Applied  loAdii. 


Total. 


Foundt. 
54 

216 
4ia 
648 
804 

1,080 
1,296 
1,350 
1,404 
1,458 
1,512 
1,566 
1,620 
1,674 
1,728 
1,783 
1,836 
1,880 
1,944 
1,908 
2,052 
2.106 
2.160 
2,192 


P«r  aqiUTe 
Incn. 


per  inoh. 


Fcundt, 

5,000 

20,000 

40,0C0 

60,000 

80,000 

100,000 

120.000 

125,000 

180.000 

135,000 

140,000 

14^000 

150,000 

155,  000 

160,000 

166,000 

170,000 

175, 000 

180,000 

185,  000 

190,000 

105,000 

200,000 

202,960 


Inch. 
0. 

.00074 
.00137 
.00212 
.00293 
.00373 
.00456 
.00474 
.00493 
.00514 
.00534 
.00560 
.00581 
.00603 
.00627 
.00657 
.00691 
.00739 
.00797 
.00803 
.01052 
.016 
.023 


SnooestlTe 

elODfration 

per  iiiota. 


Jneh, 
0. 

.00074 
.  00<)6:i 
.00075 
.00081 
.00()80 
.0008.1 
.00018 
.00019 
.00021 
. OOOiO 
. 00026 
.OOO'il 
. 00022 
. 00024 
.00080 
.00034 
.00048 
.00058 
.00096 
.00150 
.00548 
.007 


Permaneiit 
set. 


Inch. 
0. 


Saccesftire 

permanent 

set. 


Ineh» 
0. 


ICemarka. 


Initial  load. 


Blastio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  oriicinal  section pounds..    202,960 

Elastic  limit  per  square  inch  of  original  section do...    170,000 

Slongation  per  inon  after  rupture inch..         .020 

Eloi^gation  per  ineh  under  strain  at  elastic  limit do...      .00601 

Reduction  in  area  after  rupture,  per  centum  of  original  section 31.5 

Position  of  ruptura ...".80  inside  the  gauged  lenstb 

Character  of  hrokeASurlSMe flnealDcy 


SQUARE  AND   FLAT   STEEL  WIBE. 

FOUBTII  LOT. 

D«»oHpli<ni. 


Van- 

ofwlra. 

Aotu^d..»do». 

Wtlghtefwrtl. 

OntaldnBiia.  1   Intldocpd. 

l>oDnd^ 

— 

) 

TlDoed. 

.ISx.W 

.H8..IU 

.lrt..Ms 

j 

The  wires  were  trapezoidal  in  cross  section.  Tlie  mi 
of  coil  So.  I  was  ".1494  ±  tlie  minimum  distneter  ".14 

For  coil  So.  2  the  maximum  and  miDimum  diametc 
and  ".1460  ±  respectively. 

The  surfaces  of  the  wires  were  geuerally  smootU, 
rounded  to  about  ".01  radios. 

The  tinoiu^  covered  the  wires  and  apjieared  to  be  u 
uted,  except  at  oue  end  of  coil  No.  2,  where  there  we 
and  also  places  of  excessive  tUickne.ss  of  tin. 

The  samples  coiled  over  an  arbor  the  diameter  of  the! 
ODt  fracture. 

Marks  on  coila. 

So.  1.  Strength,  4,705 ;  torsion,  8. 
No.  2.  Strength,  4,560;  torsion,  9, 


w 


SQUARE  AND  FLAT  STEEL  WIRE. 

SAMPLES  FROM  COIL  NO.  1. 

No.  3847. 

Sectional  area,  'M48x'M48=.0219  sqaare  Inch. 
Gauged  leugth,  10'^ 
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Applied  loads. 

Blonsation 
per  Inch. 

Saooeatire 

elongation 

per  inch. 

Permanent 
set. 

Snooeaaive 

permanent 

aet 

BmoMrkB. 

ToUL 

Per  MQare 
incn. 

Poundt. 
109 
488 
876 
1,814 
1,752 
2,190 
2,628 
2,737 
2,847 
2,956 
3,066 
3,176 
3,285 
8,394 
%504 
8,613 
8,723 
8.832 
8,942 
4,051 
4^161 
4.270 
4,880 
4,489 

Poundt. 

5,000 

20.000 

40.000 

60,000 

80,000 

100,000 

120,000 

125, 000 

130,000 

135, 000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170, 000 

175, 000 

180,000 

185,000 

190.000 

195,000 

200,000 

205,000 

Inch. 
0. 

.00061 

.00129 

.00202 

.00279 

.00362 

.00448 

.00472 

.00496 

.00518 

.00543 

.0)573 

.00598 

.00633 

.00668 

.00707 

.00757 

.00810 

.00892 

.00982 

.01311 

.016 

.021 

Inch. 

0. 

.00061 
.00068 
.00073 
.00077 
.OU083 
.00086 
.00024 
.00024 
.00022 
.00025 
.00030 
.00025 
.00035 
.00035 
.00039 
.00050 
.00053 
. 00072 
.00090 
.00329 
.00289 
.005 

Inch 
0. 

Inch. 
0. 

Initial  load. 

Klaaiio  limit. 
Tenaile  atrength. 

General  summary. 

Tensile  atrenj^h  per  square  inch  of  original  section ponnda..  20S,000 

Elastic  Umit  per  square  inch  of  original  section do...  168»000 

Elongation  perinea  after  ropture inch..        .023 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    .  00707 

Eednction  in  area  after  mptare,  per  cen  tarn  of  original  aection 84.2 

Position  of  rupture ".60  Inside  the  ganged  section 

Chanoter  of  broken  anrfiaoe line  silky 


1^- 
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Sectional  area,  ".148x".148; 
Ganged  length,  10". 


SQUARE    AlfD    FLAT    STEEL    WIRE. 
No.  3848. 

square  inch. 


ApplM  lo^ 

"i^XT 

per  incb. 

IMirmuuI 
•at. 

iia»flH 

TOUL 

"wb!*" 

POUIHlf. 

US 
878 

li 

li 

^^ 

i.-m 

«,(«; 

3,H£ 
«>! 

4,2TD 

Fwndi. 

s.ow 

SftlOM 

HS 

i§ 
lis 

14S,K» 

i»:ooo 

i«i.m 

no,  MO 

185.000 

iw.ooo 

183,000 

aw.  000 

!»1.II0 

IiuK 

iooose 

'.ooin 
.'oMsa 

.OOdOT 

:oo«« 

loosio 
.oa«8S 
.oweo 

,01l« 

Inch. 

'.iioim 

.tXWTT 
.VMM 

.ooura 
,oo<Hia 

:ooo2S 
.mxrii 

.•WI23 
.C0"21 

:0003T 
!0004S 

iooDS'J 

!oi)tu 

.002 

Inlh. 

JwdL 

TenHleUMnctlL 

(?«n«ral  ittmnmry. 


TsnaUa  atnnztb  par  ■qaue  Inoh  of  ■ 
EluUa  llmlC  per  squftia  iDch  oC  ortgl 
BlanKStinn  perlncD  inerTaptun  .. 
SlDnffalloD  TH)T  Inch  undar  bctkId  at 
»  ftft«r  raptarfl.  par 


■o™?^ 


turn  of  orLglnal  aactlon... 


l."70  iDudn  t^  gHR*'  MMJOB 


SQUARE   AND   FLAT    STEEL   WIRE. 

No.  3849. 

Sectional  area,  M48x'M48=.0219  square  inch. 
Gauged  length,  10^'. 
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Applied  loAds. 

Slongation 
perincb. 

Sacceseivo 

PermanoDt 
aet 

SacceMtve 

Bemarka. 

TotaL 

Per  square 
lacli. 

eloDcatton 
perloch. 

perniaDent 

9tK 

Pounds. 
109 
438 
876 
1,314 
1,752 
2,190 
2,628 
2,737 
2,847 
2,966 
8,006 
8,175 
8,286 
3.394 
8,501 
8,613 
8,723 
8,832 
8,942 
4,051 
4,161 
4,270 
4.880 
4.489 
4.666 

Pounds. 
5.000 
20,000 
40,000 
60,000 
80,000 
106,000 
120,000 
125,000 
13».  000 
135,000 
140,000 
145.000 
150,000 
155,000 
160,000 
165,000 
170.000 
176.000 
180.000 
185,000 
190,000 
195,000 
200,000 
205,000 
208»490 

JneK 
0. 

.00006 
.00138 
.00216 
.00290 
.  0O372 
.00461 
.00478 
.00502 
.00523 
.00548 
.00570 
.00594 
.00618 
.00651 
.00682 
.00719 
.00767 
.00820 
.00897 
.00997 
.01130 
.014 
.017 

Inch. 

0. 

.00066 
.00072 
.00082 
.00074 
.00082 
.00089 
.00017 
.00024 
.00021 
.00025 
.00022 
.00024 
.00024 
.00033 
.00031 
.00037 
.00048 
.00053 
.00077 
.00100 
.00133 
.00270 
.008 

• 

Ineti. 
0. 

Tnitlalload. 

Elastic  limit 
Tensile  streDxth. 

■'^*<J 


v; 


\  - 


•V- 


*, 


'•I 

^     It 


General  summary. 


Tensile  strength  per  square  inch  of  orijiinal  section poonds..  208,490 

Elastic  limit  per  square  inch  of  original  section do...  170,000 

Elongation  per  inon  after  mptcre inch..        .012 

Elongation  per  inch  nnder  strain  at  elastic  limit do...     .00719 

Keduction  in  area  after  mptare,per  centum  of  original  section 80.7 

Position  of  roptnre 5''.22  outside  the  ganged  section 

Character  of  broken  anrfiMe fine  silky 


j3Z  SQUAEE    and   plat   steel  WIfiE. 

SAMPLES   PEOM  COIL  NO.  2. 

No.  3850. 

Sectional  area,  ".148x".148=.0219  square  inch. 
Gauged  leugtli,10". 


Appli«(1<»di. 

EloueitXai 

per  inch. 

}>BnUDIIDt 

9            i 

ToUI. 

■■"..X" 

"'""""l     ""' 

Pound,. 

IE 
ill 

iJS 

»!  lit! 

Pound.. 
20,  DM 

!sa 

00,  ow 
20,  ow 

ss 
-sss 

♦5,  coo 

SO.  000 

&9,l>00 

ios[uoi> 

170,000 

ns,ooo 

IBS^OOO 

loslooo 
ifoSooo 

MJ.OOO 
210,000 

Inth. 

.'OOOBO 

:ooMs 

iooiM 
.■0«S5« 

iooevo 

!oo6a« 

loom 
. oo;7B 
.oosu 

.OOBOI 

'.on 

Ifuk. 

'.Qom 

.OOOM 
.00077 

'.wmi 

!0O018 
! 00021 

.oro2* 
.ooou 

!ooor«i 

!00O4O 

!ooi(w 

0. 

iHtk. 

Initial  load. 

1 



1  '"—"—*—        1 

General  aammari/, 

THulleotrenEOi.  periqnarelDotioforieinalswlJaa poands..    lltSM 

ElBulic  limit  per  lauiireiniAh  of  orieinafBecOoa do...    170,000 

ElonenlLciD  p«rlbch  Aft«r  ruptore -,,,... ..loob..         .017 

Eloncalion  per  iDclianderstntinBlelutlc  limit do...      .OOMS 

HrdnciioD  in  sieaaAer  raplan.  pet  oeDtqiii  ot  otliloil  nctlun SO.  7 

Ponitiim  of  rnptnn ".75  In^e  tba  gkofed  HctlaB 

Chiiiacu<Torbrok«niiiir&» Anaailkj 


SQOARE  AND   FLAT  STEEL   WIRE, 
Mo.  3851. 


Sectional  area,  ".148x".14S=.0219  square  inch. 
Uauged  lengtb,  10". 


Applied  load). 

JncA. 

;00058 

:ooo;t 
.own? 

loooM 
.oowi 

.OOUSt 
,0U03U 
.O0O-J5 
.0IISJ3 
.OMIlU 

.ouoan 
.00irj4 

loootB 

.OOOM 

'Hi 

!  00342 
.003 

«9t. 

-^■"T"" 

RomarkL 
Isltlal  hwd. 

Elutlc  llBjt. 
T™.I1.  .trengtb. 

ToUl. 

^"^oX" 

p«  lucb. 
Inch. 

:oooM 

.00360 
.DOM 

'.vxea 

loiinM 
.ooajo 

.UOTuO 

.oo-a? 

.uOVM 
.OOM'i 
.00814 

i 

lt.SK 

IS 

1 

t.m 

4,  MO 

»;oo« 

40,000 
90,000 
S0.OU0 
100,000 

i!u,ooo 
lalooo 

14a!  uou 

IBoluOO 
1M.000 

1SO.O0O 

ITU^OOO 

17*:  000 

iwioou 

19.1,000 
2tl«,D00 
iOoioOO 

m;g7o 

IwA. 

«. 

Ccoulle  atnniEtb  p«r  ■qnurs  looh  a(  oriilnml  seoUoD pouodi. 

□uUDllmltpei  BqaarslnohDrorlglDmrHcClon do. 

flODKiClop  periacii  ufWrrapEare inch. 


SQUAEE  AND   PLAT  STEEL   WIEE. 
Ko.  3R52. 


Sectional  area,  ".148x".148=.0219  square  inch. 
Ganged  lengUi,  10". 


AppUtd  lood*. 

BIOXiPltloD 

per  inch. 

PenoODPot 

Ul. 

IMiL 

'"CT' 

elaDdtlua 
parmoh. 

Found: 

IW 

1.SU 

Is 

a.  DM 

JS 

iisl 

S.8J2 

S 
iia 

11 
lis 

ii 

IW.OOD 

!?JS 
!SS 

1M,D«I 

200.  mm 
sioloco 

IneJL 

.00(138 

.'OWM 

ioosii 

.OOOM 

,oo*;b 

.OWTl 

.ouusi 

:K 

.OOUil 

iowii 

.»02S 

.ooow 
.mn 
.ooun 
.onrjt 
.0:  Willi 
.OWM 

'.OMtS^ 

Inch.. 

lolti 

1 

.DUVRS 
. 00140 

iooj 

1 

Tenull*  strenuth  por  «qn«re  loch  of  oriniiml  "feilon  .. 

BUlUclltDltpHriiinaTBlnchororisiuliwctiuii 

SlDUff^oD  p»r  Inch  iirt«r  rupture... -.*..*-.- ---...... 

KtoDKiiCioll  pcrlnoli  nnilBratnin  M  dulls  limit   ..... 


Poailton  of  mptnre  - 


of  bnkeodtrCue... 


SQUARE   AND  FLAT   STEEL  WIRE. 
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SQUABB   AND   FLAT   STEEL    WIBE. 
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SQUAKE   AND  FLAT  STEEL  WIRE. 
ELBCTBICALLT  WELDED  STEEL  WIRE. 
SAUPUES  TAEXN  TBOU  COlLfi  OF  FIRST  LOT. 


Ko-of 

Coll 

W«ldlD(  bow 

wire.            Ir„u™  , 

SItcMwvU. 

Width 

?r ■  1  "^"^ 

3180 

aire 

318* 

3IS9 
BIBO 

loM. 

/«*. 

^"SSi.  *''.!^ 

«M4 
OSM 

OMI 
OMl 

14M 
ItM 

lies 

OOM 
OOM 

Oil* 

!l»0  X 

:iM  X 

ITS 

lOOT 
JTM 

SOS 

120 

OMI 

07a 

....do 

Specimens  ftactured  at  tbe  welds,  excepting  Nos.  2 
wliicb  fractDi'ed  ".10  from  tbe  joints,  aod  exbibited  sitk,t 

Those  wbieb  fratitored  at  tbe  welds  osbibiU^d  surf 
SDiootb,  with  indistinct  granular  appearance,  tbe  era 
more  proDouuced  iu  the  strouger  welds.    No.  3187  was  i 


SQUARE  AND  FLAT  STEEL  WIRE. 
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SQUARE    AND    FLAT   STKKL    « 

aaVASE  AND  FLAT  TINNED  STEEL  WIRE  P 
COUP  ANT. 

Ooil  A.     Weight,  24}  pouni 

Flat  Wire. 

No.  329-Ji. 
From  oataide  end  of  coil. 
Sectional  area,  ",151i3  x  ".0742=.0ll  square  ii 
Ganged  leiigth,  10". 


AppU^lo«U. 

SOMWHITS 

p«r  inch. 

'""' 

8ucc«s 

ToUl. 

'\T~ 

'■;.,i..b. 

perra.1 

MO 

1,«0 

l.WS 

i'.tM 
1,054 

ii 

as 
ils 

1^6.000 
I3U.0M 
115,000 
140,000 

145,000 
I50,UOO 
1S4,S00. 

JndL 

0. 

.00067 

!00«T1> 
.00000 

!  00030 
.00038 

.ooou 

'.own 
.00064 

:00t34 

o."'  * 

0.'" 

00*H 

ootai 

0«73 
00»S 

ou;»3 

OOMB 

reulle  itraiit^h  pec 


iDob  nn«r  nipturo 


ih  of  original  seotloa 


M  after  rupture,  p«T(«ntBii)  of  ori)[in>I  bocUod 

FoailJon  at  raptors 

Cbarnterof  ImikMi ■Diftce 


/  t 


■r  '■ 


SQUAKE  AND  FLAT  STEEL  WIRE. 


G41 


No.  3293. 

From  oatside  end  of  coil. 

Sectional  area  ".1523  x  ".0742 =.011  square  inch. 

Gauged  leugth  10''. 


Applied  loads. 


Total 


Poundt. 
56 

220 

440 

560 

605 

660 

715 

770 

825 

880 

005 

090 

1,045 

1,100 

1,155 

1.210 

1,266 

1,820 

1,376 

1,4»0 

1,485 

1,540 

1,505 

1,650 

1,706 

1,712 


Per  square 
inc 


iqofl 
icn. 


Pwndt, 

5,000 

20.000 

40,000 

60,000 

65,000 

60,000 

65,(100 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

116^000 

120,000 

125,000 

130,000 

185,000 

140,000 

145,000 

150.000 

156,000 

155,640 


Elonfratinn 


Snccesftive 


per  inch,  i   ^^\^^^ 


Inch. 
0. 

.00056 
.  00132 
.001(57 
.00187 
.00203 
.00227 
.00247 
.00273 
.00293 
.00318 
. 00341 
.00364 
.00392 
.00410 
.00449 
.00485 
.00522 
.00562 
.00612 
.00672 
.00739 
.00843 
.01000 
.020 
.022 


Inefu 
0. 

. 00050 
.00070 
.  00035 
. 00020 
.0(»U16 
. 00U24 
.00U20 
.00026 
.00020 
.00025 
.00023 
. 00023 
.00028 
.  00<V24 
.  00033 

.  w^na 

.00037 
.00040 
. 00050 
.  OOOGU 
.  00067 
.  OOlOl 
. 00157 

.0(0 

.002 


Penuaneut 
set. 


0. 


Inch, 


SuccesHiTo 

permanoQt 

not. 


Inch. 


0. 


Reiuorka. 


Initial  load. 


Elastic  limit. 


Tonsile  strength. 


Genei'al  svmmary. 

Tensile  strength  per  sqaare  Inch  of  original  section pounds..  155,640 

Blastio  limit  per  souare  inch  of  original  section do...  125,000 

Slongation  per  inch  after  rapture inch..       .017 

Blougatlon  per  ineh  under  strain  at  elastic  limit do...    .00562 

BeductloD  in  area  after  rupture  per  centum  of  original  section 23.6 

Position  of  rupture ".2  inside  the  gauged  section 

Charaotor  of  broken  surface silky;  serrated 

fl.  Ex.  165 41 


}42  BQUARE   AND    FLAT    STKl 

No.  3204. 
From  onteide  eud  of  coil. 
Sectional  area,  ".1523x".0742=.011  a<]iia 
Gaaged  leogth  10". 


AppUtdtold..        |_ 

tloDMiton 

1 

ToW. 

^",„"r"  ■" 

^uilr.'' 

F-rundt. 

666 
603 

KfiO 

:S 

Ibid 
:a7s 
!mo 

,G»S 
WW 
>5 
1,71* 

ftmndj. 

ntft. 

0017fl 
VDIM 

D02W 

ma 

HOMO 

mcHS 

UU370 

ooaiw 

00458 

imi2 

OOSM 

on 

'.oeota 

.M<K9 

:ofliiS 

.OiwM 
.000:^ 
.Oili«S 
.  IXIIIL'B 

!oiWM 

:  00228 
.OOJ 

Inch. 

20 
N 
N 
7( 

si 

91 
IDI 

12. 
131 

000 

000 

ouo 
oo« 

oou 
ouo 

000 

000 

om 

000 
000 

iSSooo 

1 



TfiDBile  «treii|^h  p«r  Bquurp  Inoh  or  orljEinn 
BiIIdesiIoii  per  Incli  alle 


. r flwiic  limit   

tteducdoD  In  arw  afUr  rupture,  per  ccDCum  of  oriRiokl  ■( 

PmitLon  of  rnptnre 

Ounoter  of  tiroken  aiiilwe .. 


^ 


fiqUAKE    AND   FLAT   6TEEL   WIEB. 

No.  3295. 
From  inside  enil  of  coil. 

Sectional  area,  ".lB10x".0738=.0U  square  inch. 
Gauged  leugtli,  10". 


Ai^MI«diL 

C6Miv8 

set. 

wt. 

StmarkB. 

Tout. 

"■•a"" 

pellnoV      "^^ 

rr 

220 

MO 

TIS 

m 

9M 
1,0« 

;aT5 

,430 
,4SJ 

'is 

60.000 
«i,ooo 

«U.OM 
«B,OCO 
M.OOO 

w,aiM 
110,0110 
laslooo 

130,000 
135,000 
IM.OOO 

i«,ooo 

/ncft. 

0.                   0 

.eom 
'.adm 

'.Mm 

!o»dB7 

'.m 

ooiifls 

0U03S 

<l»il21 
(ri»l20 

uociaa 
i;ooj7 

lUIO'JS 

ii->uM 
«"0aT 

ooow 

000  JS 

OOUSB 
00145 

OODM 

0, 

JIM*. 
0. 

iDWillotd. 

EUaUoUdiil. 

TmultsBtniiKth, 

TsDnlle  itmigtli  pnraqnare  Inch  of  oclKinil  »allap  ■■ 
EluMc  Itmlt  p«ruaar«  Inch  of  original  KoliDD 


Kitfluotioti  IQU-H  ■furcnpiure.  paroantum  of  orifliialMaUaD... 


644 


SQUARE  AND  FLAT  8TEEL  WIRE. 


Coil  AA      Weight  27f  pounds. 
'M5  Square  Wire. 

No.  3296. 

From  outside  end  of  coil. 

Seotional  area  'M510x'M500==.0226  sqaare  inch. 

Gauged  length  W. 


Applied  loads. 


Total. 


Ptntndt, 
118 
462 
004 
1,130 
1.248 
1.356 
1,400 
1,682 
1.686 
1,808 
1.021 
2,034 
2,147 
2.200 
2,373 
2,480 
2.500 
2,712 
2.825 
2,010 


Per  Minare 


Mini 
Dob. 


iDO 


Pound9. 

6.000 

20,000 

40,000 

50,000 

66,000 

00,000 

65,000 

70,000 

76.000 

80,000 

85,  000 

00,000 

05,000 

100,000 

105,000 

110.000 

116, 000 

120,000 

125,000 

128.760 


EloDieatlon 
per  inch. 


Inch. 
0. 

.00057 
.00135 
.00178 
.00201 
. 00223 
. 00240 
.0U270 
.00296 
.00328 
.00354 
.00387 
.  0U422 
.00464 
.00509 
.  00508 
.00633 
. 00725 
.00881 


SooceiiAiTe 

elonfsation 

per  inch. 


Inch, 
0. 
.00057 

. 00078 
.00043 

.  oou2:j 

.  00022 
.  OOO J3 
. 00024 
.  00026 
.00032 
.00026 
. 00033 
.00036 
.00042 
.00045 
.00059 
. 00065 
. 00092 
.00166 


Permanent 
set. 


SncceMire 

permanent 

eet. 


0. 


Inch. 


0. 


Inch, 


Semarka. 


Initial  load. 


Elaatio  limit. 


Tensile  atren^^h. 


General  sujumary. 

Tensile  strenKth  per  square  inch  of  original  section pounds..    128,760 

Klantic  limit  per  sonare  inch  of  original  neciiou do...      05,  000 

£1  ob gati on  per  inch  after  rapture inch . .         .  006 

Elongation  per  inch  nndor  strain  at  elastic  limit do. ..      .  00422 

Bed  notion  in  area  after  rupture,  per  centum  of  original  section 41.6 

Position  of  rupture 7". 3  outside  the  gauged  section 

Character  of  broken  onrfiMw • ^ fine  silky 


SQUARE   AND   FLAT   STEEL    WIRE. 
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No.  3297. 

From  oatside  end  of  coil. 

Sectional  area,  'M5I0x'M500=.0226  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

SaeceMlye 

elongation 

per  inch. 

Permanent 
set. 

Snooessire 

permanent 

set. 

Total. 

Per  square 
inch. 

Pounds. 
113 
452 
904 
1,130 
1.243 
1,356 
1,469 
1,682 
1,695 
1,808 
1,921 
2,034 
2,147 
2.2W 
2,373 
2,486 
2,699 
2,712 
2,825 
2,938 
3,026 

Pounds. 

5,000 

20,000 

40,000 

50,000 

55,000 

60.000 

65,  000 

70,000 

75,000 

80,000 

85, 000 

90,000 

95,000 

100,  000 

105,000 

110,000 

115, 000 

120,000 

125,000 

130,000 

133,890 

Inch, 
0. 
.00059 

.00137 

.00177 

.0*)200 

. 00223 

. 00246 

. 00270 

.00295 

.  00322 

.00352 

.00380 

.00418 

. 00455 

.OOJOi 

.  00558 

. O0C20 

.00711 

. 00837 

.010 

.014 

Inch, 
0. 
.00050 
. O0O78 
. 00040 
.00023 
.00023 
.  00023 
.  00024 
.00025 
. 00027 
.00030 
.  00028 
. 00038 
. 00037 
. 00049 
.00054 
.00062 
. 00091 
.  00126 
.00163 
.004 

Inch, 
0. 

Inch, 
0. 

Initialload. 

Slastio  Umit. 

• 

Tensile  strength. 

••■•••••••-« 

•  ■«•■*  •«••«■ 

General  summary, 

Tensilefltrenfrthpersqnare  inch  of  original  section pounds..  183,890 

Blastio  limit  per  sqnare  inch  of  original  section do...    96,000 

Elongation  per  incD  after  mptare inch..        .009 

Elongation  per  inch  nnder  strain  at  elastic  limit do . . .    .  00456 

Redaction  in  area  after  mptare,  per  centnm  of  original  section ^ 41. 6 

Position  of  mptnre 4".6outside  the  ganged  section 

Character  of  broken  snrfaee fine  silky 


\ 


? 


646  SQUABE   AND   FLAT   STEEL  W] 

No.  3298. 

From  outsidA  end  of  ooil. 

Sectional  area,  ".1610x'M500=.022S  square  iot 

Gauged  length,  10". 


4' 

2,260 

'erwo 

iDEh. 


Oeneral  tummary, 

Ten^IeUroDE'li  per  iqnare  Inch  nr»iielDoli>»tloQ 

ELutlD  Kmll  per  squsrs  Inch  orotijiliidHwliaa  

KloDEJUion  per  inchart«r  rqulpl^ -. 

Blon||>Ci<iap«rla.:h  under  ilnin  at  etastifl  limit 

RedaDtlan  In  sm  after  rupture,  perwaCutn  orortglDil  Mctian 

Poeltlon  of  rapturs 8" 

~~  if  broken  ■orfkca.-... 


^ 


SQUARE   AND   FLAT   STEEL   WIRE. 

Coil  AAA.     Weight  27^  pounds. 

".10  Square  Wikb. 

No.  3309. 

From  outside  end  of  coil. 

Sectional  area,  ".1011  x  ".1002=.010  square  inch. 

Qaaged  length,  10". 


u.om 


Inch. 

0. 

.ouoes 


InA. 
.' 00005 


Tenille  atr«n]Ctli. 


General  tummary. 


Tmil)*  (trenKth  p«r  «qn* 


^._  , , laefa  oforlal 

IEdK  p«r  unfti-d  Inch  ot  ori^nAl  t 
" Inch  »fter  roptarn. 


UoDfaUoB  per  Innh 


n«r  raptnra,  par  oentiim  o[ 

orlKlnikl  »H 

.l".»ont«ide« 

•?v:?s. 

648 


SQUARE  AND  FLAT  STEEL  WIRE. 


No.  3310. 
From  ontBide  end  of  coil. 

Sectional  area  ".1011x".1002=.010  square  inch. 
Gauged  length,  10", 


Applied  loads. 


Total. 


Poundt. 

50 

200 

400 

500 

&50 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,360 

1.400 

1,445 


Per  miaare 
incn. 


Poitnd§. 

5.000 

20.000 

40.000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85.000 

90,000 

95,000 

100,  000 

105,000 

110,000 

115.000 

120,  000 

125,  000 

130.  000 

135.  000 

140,000 

144, 600 


i7i^»»o4<»n '  Siiccesiiive 


Inch. 
0. 

.00057 

.ooi;i4 

.00172 

.00192 

.00212 

.00233 

. 00258 

. 00283 

. 0U308 

.  00333 

. 00362 

.00391 

.00417 

.00455 

.00498 

.00540 

.00600 

.00660 

.00760 

.00902 

.012 

.023 


Inch, 

0. 
.00057 
.  001)77 
.  0003e 
. 00020 
. 00020 
. 00021 

.  ooo2r. 

. 00025 
. 00025 
.  00025 
. 00029 
.00029 
.0('026 
.00038 
.00043 
.00042 
.00060 
.00069 
.00091 
.  00142 
.00298 
.Oil 


Permanent 
set. 


Inch. 
0. 


SnccessiTe 

permanent 

eet 


Ituh. 
0. 


R«niai'ka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section. ponnds..  144,900 

Elastic  limit  per  sqaare  inoh  of  original  Aection do...  11S,C00 

Elongation  i>erineh  after  rnptnre ..ineh..        .013 

Elongation  per  inch  under  strain  at  elastic  limit ..do...     .00465 

Kedoction  in  area  after  rupture,  per  centum  of  original  section 39.0 

Position  of  rupture 11". 75  outside  the  ganged  section 

Character  of  broken  surface flae  silky 


SQUARE    AND    FLAT    STEEL   WIRE. 
No.  3311. 

From  ontside  end  of  coil. 

Sectional  area,  ".1011x"'1002=.010  square  inch. 

Gauged  length,  10". 


Appll*)  l«d*       1_^ 

„„  !«.' 

"ch" 

'"r^"' 

Sn<wua]Te 

Raa>ula. 

TowL 

~a""-  ■" 

c.  * 

IjHnnnntnt 

/Nmndf. 

200 

400 
MW 

eoo 
oso 

wo 

HO 

wo 

MO 

.OttO 
.000 

!a» 

1300 

ao.ooo 

40,000 
M.IWI 

oo^noo 

85,000 
•.000 

Is 

M.OOO 

SK 

S.0O0 

is 

3S.0W 

u.ooo 

nth. 

00193 
0025S 

w-hs   j 

0» 

000B7 

00010 

000!0 

»oai2 

0«02« 

ooono 

OUOTO- 

aom 

00383 

JncA. 

IncA. 

lulU*!  load. 

KluUo  lEmlt 
TeDilte  Mnncth. 

General  lunmary. 


■:  51 
'1 


Tentltn  ■IrcuKth  per  iqiimre  Inch  of  orlzliial  ■cotlon  

Ebuilc  limit  iwrmiuinsiDcli  of  urii;iBalH(itiDD 

KInnK-tion  per  tDoh  nnd«T  St  ratn  kreYuticlVinii' '"  "'..'"".' 
JlAductloo  In  area  after  raptare-psresDCum  of  DiiiclDll  Motln 

Poillloa  of  rnptnrB ' 

Ctunctarof  brokso  ■arfioa........... ........ ....... 


..S".IS  iDilde  tbe  sanied  leBith 

flu*  lUkr 


I    FLAT   STEEL    1 


1 

i 

1 

■i 

1 

1 

'-It 

1 

1 
1 

i 

i 

1 

1 

1 

' 

i 

t 

Si 

SQUABE  AND  FLAT  STEEL  WIBE. 
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FLAT  AHD  SttVAAB  TimTED  AHB  VWnXJXED  STEEL  WIBE  TBOM 
THE  WASHBTTSV  ft  MOEV  XAHUPACTinUHG  COlfPAHT. 


ICarkB. 

Snrfkce 
of  wire. 

Nominal 
dimenslona. 

Actual  dimeaaiona. 

nr^iivii*^ 

^«^.ti 

Diameter  of  onrve 
of  wire. 

One  end. 

Other  end. 

w  eign»  ui  uwu* 

Inooil. 

When 
released. 

Sample  1. 
Sample  2. 
Sample  8. 
Sample  4. 

Black... 
Tinned  . 
Black... 
Tinned. 

//      It 

.lOX.lD 
.lOX.lO 
.15X.076 
.16X.075 

.6096X.0M6 
.0903X.1002 
.  1600 X.  0740 
.1480X.0748 

li           n 

. 1001 X. 1008 
.0002X.0006 
.1S12X.0766 
.1500X.0745 

Pounds. 
82 
88 
66 
80 

Ounou. 
12 

8 

Inehst. 
31 
18 
81 
17* 

Ineh0t. 

(*) 
36 

M 

42 

\ 


*  Nearly  straight. 

The  sarfaces  of  sample  No.  1  were  smooth,  curvatare  of  corners  '^01 
to  '^02  radias ;  the  larger  radius  being  found  at  the  end  of  the  coil 
having  the  largest  ci-oss-section  dimensions. 

Sample  2. — Surfaces  smooth :  tinning  generally  smooth  and  appar- 
ently of  uniform  thickness,  although  in  localities  the  tinning  was 
thickened,  reaching  '^0003±. 

Sample  3. — Surfaces  smooth  and  corners  well  rounded  to  about  '^01 
radius. 

Sample  4. — Surfaces  smooth  and  corners  well  rounded  to  about  '^01 
radius.  The  tinning  apparently  well  distributed  over  three  surfaces. 
Alongone  suiface  on  edge  the  tinning  was  thick  in  places,  ^^0003:t: ,  and 
in  places  the-  wire  was  naked. 

The  tinning  along  the  edges  was  thus  defective  for  a  considerable 
part  of  its  length. 


^: 


652  8QDABE   AND   PLAT   STEEL 

Sample  I. 

Na  3772. 

Sectional  ar«i,  ".(Krt)5x".099C=.0099  gqoare 
Oaaged  leDgtb,  10". 


AiVltedlo^l^ 

pwTnoh. 

pet  inch. 

Tottl. 

""io-T" 

ptrrui 

pnmrft. 

tt 

IW 

tat 

EM 

7»a 
two 

IS 

l.IM 
l.SBS 

i:S 

1,53} 
l.Mi 

i;«M 

l.«83 
1,T>9 

« 
IS  SI 

1ZG.0M 

1S:S 

IK,  MO 

l-M.K» 

0. 

.ootre 

.0OM7 
:oo«7 

:0MB7 
.(MUM 

:oo»42 

.00968 
.OOSM 

.(KMIS 

.Dm 
.0:13 

Ittth, 
0. 

.00071 

looow 

.00072 

iooois 
! 00020 

:S 

.OOCM 

.oooss 

/•M. 

In. 

OmmtiiI  (nmmarif. 


Twutle  •traDCtb  per  iqDua  Inoh  of  Drlsiniil  aerUoD 

XlMtle  limit  par  iaaanlnob  or  origlDilKction 

noagaUoB  parlnab  knarniptors 

StongslloB  p«r  luota  nmlec  ttraln  at  elHtlcllinIt 

BadDuUoa  Id  ■»•  iflar  rapture,  per  centum  of  original  t€ 

Poaltdon  or  raptoTO 

Charaamof  brakuiaBiAuM 


^ 


«:-^f 


SQUABE    AND  FLAT  8TEEL  WIEE. 
No.  3773. 


Sectional  area,  ".0905  x  ".0996  =  .0099  aqaare  inoh. 
Gauged  leogtb,  10". 


Appli 
ToUI. 

■■•1.X" 

Etoontlon 
pttlnch. 

perTnch. 

•at. 

B.m«k>. 

Pnindi. 

sat 

Ml 

mo 

"« 

1 

00078 
(I02M 

00441 

ooiil 
uu;.78 

OUSOl 

032 

/nok 
0. 

jHt. 

JhA 

Initial  loid. 

ElMtioUElK. 

11 
81 

141 

1-1 

KM 

ooo 
000 

000 

000 

OOOTl 
OOOH 

oooM 

OUUW 
OJOS 

m 

4M 
*J5 

TbdiIU  HlnniKtlip«r  HijiiHre  Inch  of  oriKinal  mkUimi    

Elaatlo  lliDll  p«r  Mimre  Incb  ororlgtul  ae«tiua 

KIuoKMIon  per  incli  »fter  rupture 

Jtcdumloo  En  area  after  rapture,  per  MobiiD  of  ortginftl  at 

Pultlon  of  rupture 

Chanwtei  of  braken  antbM 


m:'- 


BQUAEE   AND   FLAT  8TEE1-   Wl! 
No.  3774. 


Sectional  srea,  ".lOW  x  ".1000  =  .010  square  int 
Gauged  length,  10". 


ApplM  lc«d». 

p™™.. 

SociHilr 

ToUL 

■■•a-" 

^il^U. 

'"™"°" 

iVundi. 

1,5110 

PrTIBKb. 

i.m 
so,  000 

40.000 

so!  000 
100.000 
120,000 
125,000 
7M.0O0 
1J5,000 

60,000 
61,000 

Sooo 

70,000 
78,  MO 

InM. 

•:»,. 

.OOIM 
.00220 

iootiio 
.00*57 

!d0193 

,  wm 

!o»5M 
iouwo 

•w. 

.mm 
:«Kr7! 

.00049 

:  00031 

iooulO 

;ooo» 

ioooso 

/->■ 

IfiM. 

TfTiHile  BlnoEth  psr  aqiure  inch  of  i 
Klwliu  limit  per  aaam  invb  of  orlGl 
EloniiHtion  perlDulianBt  rnpinre  .. 

SeiiaciliiD  in  urea  altar  rupture,  per< 

Cbsi  acur  of  luvkeo  lurfaoe 


General  «iimmary. 

Tieioal  aactiaa -... 


m  or  original  aection  . 


^ 


SQUARE  AND  FLAT  STEEL  WIEE. 

Sample  2. 

Ko.  3775. 

Sectional  area,  'MOOO  x  ''.0994  =  .0099  square  incb. 
Gauged  length,  lO''. 


Applied  loads. 

Elonsatioii 
per  Inch. 

Sacoessive 

eloDK«tion 

per  iocb. 

Permanent 
set. 

Saccessiye 

permanent 

set 

Bemarks. 

Total. 

Per  square 
incD. 

Pounds. 

49 

108 

306 

694 

702 

000 

1,188 

1,237 

1,287 

1,336 

1,386 

1,436 

1,485 

1,536 

1,584 

1,634 

1,683 

1,733 

1,782 

1,830 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80.000 

100,000 

120, 000 

125. 000 

130.000 

135,  000 

140, 000 

145.  000 

150, 000 

155,000 

160,000 

166.000 

170, 000 

175.000 

180,000 

184,840 

Inch. 

0. 

.00066 
.00142 
.00213 
.00284 
.00364 
.00444 
.00458 
.  0()4rt3 
.  00503 

.  oo:>24 

.C0.Vi5 
.00508 
.00502 
.00618 
.00658 
.00703 
.01200 
.024 

Inch. 
0. 
.00066 

.00076 
.00071 
.00071 
.00080 
.00080 
.00014 
.00025 
.00020 
.00021 
.00021 
.00023 
.00024 
.00026 
.00040 
.00135 
.00407 
.012 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

*: 


General  eummarif. 

Tensile  stren^h  per  square  inch  of  orif^inal  section pounds..  184.840 

EliAStic  limit  per  square  inch  of  ori)i;iuaI  section do...  165,000 

EIongatioD  per  inch  after  rupture ......inch..       .025 

ElongatioD  per  inch  under  strain  at  elastic  limit do...    .00658 

Reduction  in  area  after  rupture,  per  centum  of  original  section 60.5 

Position  of  rupture 8".5  outside  the  ganged  section 

Character  of  broken  surface • •••fine  siikj 


SQUARE    AND    FLAT   STKKL    V 
No.  3776. 


' 

perKch. 

■Srer 

S«co» 

/ndt. 

■.OOMO 

tooMS 
.00403 

.ootw 
!ooui 

.00S7B 

.oue» 
.ooeu 

.OMSJ 
.MMU 

:ir 

ItuA. 

e. 

'.wnm 

.axne 

'SI 

.wtm 
.000^ 

!«(M-.'i< 

.torn 

'.00"M 
.01)026 

iffig 

0. 

0."° 

Gfurral  lumntarg. 

lunlneh  of  Diisiiul  hcUoh 

ilBoh  ot  orlguiiJ  uctlaa 


rapture,  per  oeotiuiL  of  oii|f inl 


:«T:i?W5- 


SQUARE   AND   FLAT   STEEL   WIRE. 

No.  3777. 

Sectional  area,  M003x''.0995s.0I0  square  incli. 
Gauged  length,  lO"'. 


G57 


Applied  loftdfl. 

Elonsfttion 
per  uicli« 

SaceeMlve 

elonsation 

per  inch. 

PenDiiDent 
set. 

SQceeeslre 
permanent 

Mt. 

Seniarka. 

TotaL 

Per  sqaare 
Inch. 

Ptmndt. 

50 

200 

400 

600 

800 

l.OCO 

1.200 

1,250 

1,300 

1,350 

1.400 

1.460 

1,500 

1,550 

1,600 

1.650 

1.700 

1,750 

1,800 

1.834 

Pifvnds. 

5,000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

125,000 

130,000 

135.000 

140.000 

146.000 

150.000 

155,000 

160.000 

165,000 

170.000 

175.000 

180.000 

183,400 

Inch. 
0. 

.00074 
.00148 
.00216 
.00291 
.00366 
.00440 
.00466 
.00484 
.00506 
.00526 
.00546 
.00573 
.00505 
.00634 
.00654 
.00806 
.013 
.OM 

Inch. 
0. 

.00074 
.00060 
.00073 
.00076 
.00075 
.00083 
.00017 
.00018 
.00022 
.00020 
.0(*02C 
.00027 
.00023 
.00020 
.00030 
.00162 
.00494 
.011 

Inch. 
0. 

Inch, 
0. 

laiUalloML 

Elastic  limit 
Tensile  streni^h. 

General  summarjf. 

Tensile  strenf^h  per  sqnare inch  of  orif^inal  section... pounds..  183,400 

Elastic  limit  per  sanare  inch  of  original  section do...  165,000 

Elongation  per  inch  after  rupture inch..       .021 

GlonKatioo  per  inch  ander  strain  at  elastic  limit do...    .00654 

Reduction  in  area  after  rupture,  per  centum  of  original  section 48.0 

Position  of  rupture 8".5  outside  the  gauged  section 

Character  of  broken  surfkoe line  silky 

H.  Ex.  165 12 


) 
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8QUABE   AND  FLAT  STEEL  WIBB. 
Sample  3, 


K. 


SectioDal  area".0758x".1510=".011  uqaare  inch. 
Gauged  lengtb,  10", 


Applied  lokdi. 

•S;«r 

Paraancnt 

T.UI. 

'-£!" 

'S^SS." 

aiw 
m 

iii 

li 

i;s7o 
IS 

Ti 

eo,«oo 
inwo 

!»!!! 

IM-OOO 

170,01)* 
ISO.  WD 

]S5.(n» 

!l)MWfi 
ioU4S0 

ioMis 
.oueii2 

'.m 

Inch. 

:««i7o 

; 00071 
:  00020 

.DOOM 

iwaio 

^OOft 

0. 

0. 

] 

■■  —  ■■■  —  - 



■J 

|- 

General  (Nnnory. 

Teueile  AtnniEth  perHiure  Inahof  orifrinmlftflollon,... 

Elutlc  limit  per  aqntTe  Inch  of  nrlBlDiiliwotioii 

F.loD){aaouprr  intbUlBrroptore luvu.. 

EloDiiiillOBprtliicliunileratiiiinmtolaMIc  limit do...    . 

ReclacliuD  in  mrea  after  rnplan,  per  centum  of  orlKinal  (ecUOD 

PoaltloDofruplare  I'.MouUldeUiaiinsedH 

Cbiiracter of  brak«B anrfeoe ...due 


SQUARE  AND   FLAT   STEEL    WIRE. 
No.  3770. 
Sectional  area,  ".1510x".0766=.011  square  inch. 


]60  SQUARE  AND  FLAT  STEEL  WIRE. 

No.  3780. 

Sectional  area,  ".15I0x".O756=.(Hl  sqnare  inch. 
Gauged  length,  10". 


SQUABE  AND   FLAT  STEEL   WIBE. 


SQUARE    AND    FLAT    STEEL    WIRE, 
No.  3780. 


SQUARE   AND   FLAT   STEEL   WIEE. 

Sample  4. 
No.  3781. 
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Sectional  area,  'M483x  ".0742  =  .011  square  inch. 
Gauged  length,  10''. 


Applied  loftils. 

Eloofatlon 
permoh. 

SnoceasiTe 

PenoAnent 
Bet 

Saooessire 

permanent 

aet 

Bemarka. 

TotaL 

Per  Bonare 
inch. 

elonntion 
per  lAoh. 

Pounds. 
56 

220 

440 

660 

880 

1,100 

1,320 

1,875 

1,430 

1.485 

1,540 

1,506 

1,650 

1,705 

1,760 

Pounds. 

5,000 

20,000 

40,000 

60,000 

80.000 

100,000 

120,000 

125,000 

130, 000 

135,000 

140,000 

145, 000 

150.000 

155,000 

160,000 

Inch, 
0. 

.00074 

.00146 

.00218 

.00294 

.00370 

.00464 

.00488 

.00530 

.00589 

.00685 

.00862 

.01225 

.017 

.023 

Ineh. 
0. 

.00074 
.00072 
.00072 
.00076 
.00076 
.00094 
.00025 
.00041 
.00069 
.00096 
.00177 
.00363 
.00475 
.006 

0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strengths 

General  summary. 

Tensile  strength  per  sqnare  inch  nforisinal  section r.. pounds..  160,000 

Elastic  limit-  per  square  inch  of  original  section do...  125^000 

Elongation  per  inch  after  rupture inch-.     .  -012 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00489 

Beductloninareaafter  rupture,  per  centum  of  original  section 40.0 

Position  of  rupture ^...ll'M  outside  the  gauged  aeotioo 

Character  of  broken  soiface fine  silky 


) 
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SQUARE  AND  FLAT   STEEL  WIBE. 
No.  3782. 


Seotional  area,  ".UfUx".07M=.Ull  sqaare  inch. 
Gauged  leDgtli,  10". 


Appll<4  iMUl* 

E 

TduL 

"■■X" 

FMnub. 
13) 

880 

,H0 
.MS 
,CH 

100,000 
120. 000 
1J2.W0 

1M.W0 
11G.0OO 

uo.ooo 

1U.M0 

Tensile  atreoKth  par  raaarelDOb  of  orlgliial 
Elutlo  limit  per  (ansr.!  meh  or  urifflnaT  leci 
ElanxatiOD  per  loot  »iler  roptnre 


Otntral  mmmary. 


Chancier  of  bnkeD  anr^ 


SQUARE   AND   FLAT   STfiEL   WIRlB. 
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No.  3783. 

Sectional  area,  ''.1484x'\0744=.011  square  inch. 
Gauged  leogth,  10'^ 


Applied  loads. 

Slon^tion 
per  inch. 

Saccesalve 

elongation 

per  Inch. 

Permanent 

set. 

Saccessive 

Bemarks. 

ToUl. 

Per  saaare 
iuon. 

permanent 
set. 

Pound$. 

55 

220 

440 

660 

880 

1.100 

1,320 

1,875 

1,430 

1,486 

1,540 

1,695 

1,660 

1,705 

1,760 

1,784 

Poundt. 

5.000 

20,000 

40,000 

60,000 

80,000 

100,000 

120.000 

125.000 

130,000 

135.000 

140. 000 

145,000 

150.000 

155,000 

160,000 

162,180 

Inch, 
0. 

.00075 

.00140 

.00222 

.00294 

.00:^60 

.00466 

.00489 

.00519 

.00559 

.00613 

.00700 

.  00878 

.012 

.014 

Jneh. 

0. 
.00075 
.00065 
.00082 
.  00072 
.00075 
.00096 
.00024 
.00030 
.00040 
.00051 
.00087 
.00178 
.  00322 
.002 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  'summary. 

Tensile  strength  per  sqoaiB  inch  of  original  section pounds . .    162, 180 

Elasticlimlt  per  square  inch  of  originaTseotlon do...    130,000 

Klongation  per  inch  after  rapture inch..  .008 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .00519 

Bednction  in  area  after  rapture,  per  centum  of  original  section 49.L 

Position  of  roptore 2".3  oatside  the  gauged  section 

Cliaraoter  of  broken  surface • fine  silky 
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SQUARE  AND  PLAT  STEEL  WIRE.  666 

wire  in  store  at  watertown  arsenal, 
Bl£otbioally  Welded  'M5  square  Tinned  Steel  Wire. 

Welds  made  at  the  works  of  the  Thomson  Electric  Welding  Com- 
pany, Lynn,  Mass.  ' 
Welding  barrs  removed  before  testing. 


No.  of 
teat. 

Dimensions  of 
wire. 

Sectional 
area. 

Size  of 

welding 

barr. 

Tensile  strength. 

Total. 

Per  sqnare 
incn. 

2916 
2917 
2918 
2919 
2920 
2921 

Inch. 
.1496X.1503 
. 1496 X.  1508 
.  1496 X.  1503 
.1496X.1508 
.1496X.I503 
.  1496  X.  1503 

8q.  inch. 
.0225 
.0225 
.0225 
.0225 
.0225 
.0225 

Inch. 
.25X.26 
.23X.24 
.23X.23 
.24X.24 
.23X.24 
.23X.24 

Pound*. 
2,760 
2,654 
2,704 
2,045 
2.612 
2,805 

Pounda. 
122, 670 
117,960 
120.180 
117,560 
116,090 
124,670 

All  specimens  fractared  at  the  welds  except  Ifo.  2918. 

Eleotrioallt  Annealed  'M5  square  Tinned  Steel  Wire. 

Specimens  of  square  tinned  steel  wire  which  were  annealed  in  the 
welding  machine  but  not  welded. 


No.  of 
test 

Nominal  size 
of  wire. 

Aotuai  dimen- 
sions of  wire. 

Sectional 
area. 

Tensile  strength. 

Bemarks. 

Total. 

Per  sq. 
inch. 

2922 
2923 

2924 

2925 
2926 
2927 

2928 

".16  sqnare.. 
".15  sqoare. . 

".16  square.. 

".10  square.. 
".10  sqnare. . 
".10  square.. 
".lOsquM^.. 

Inch, 
.1498X.1498 

.1500X.1602 

.1498X.1500 

.  lOOOX.  1000 
.0998X.0006 
.lOOOX.lOOO 
.0008X.0998 

8q,inch. 
.0224 

.0225 

.0225 

.0100 
.0099 
.0100 
.0100 

Poundt. 
2,686 

2,597 

2,384 

1,485 
1,432 
1,428 
1,899 

Poundt. 
116, 450 1 

115, 420  j 

105^960J 

148,500^ 
144,650^ 
142,80o| 
139,900 

Heated  bright  rod;  ooole<1 

without  \K)iax. 
Heated  to  a  welding  heat, 

and  cooled  in  damps  with 

borax. 
Heated  to  weldiDg  heat  and 

cooled  in  clamps  without 

borax. 
Heated  bright  red,  and 

cooled  with  borax. 
Efoated  to  welding  heat  with 

borax. 
Heated  to  welding  heat  with- 
out borax. 
Heated  bright  red  without 

borax. 
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ALUMINUM, 


AND 


ALUMINUM  BRASS  AND  BRONZE, 


FROM 


THE  ALUMINUM  COMPANY,  LIMITED, 

OLDBURG,   NEAR   BIRMINGHAM,   ENGLAND. 
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ALUMINUM  AND  ALUMINUM  BRASS  AND  BRONZE. 
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In  making  the  hardness  determinations,  two  different  pressures  were 
employed. 

The  usual  pressure,  10,000  pounds,  was  applied  to  one  specimen  each 
of  10  per  cent,  aluminum  bronze  and  3  per  cent,  aluminum  brass; 
these  being  Nos.  4191  and  4194  respectively. 

The  hardness  of  these  specimens  is  therefore  directly  comparable  with 
the  hardness  of  other  metals  as  ordinarily  reported. 

On  account  of  the  softness  of  the  pure  aluminum  specimens,  a  lower 
pressure  was  used  on  the  indenting  tool.  Four  thousand  four  hundred 
pounds  made  a  cut  extending  diametrically  nearly  across  the  specimen, 
therefore  no  higher  pressure  was  applied,  and  to  furnish  data  tor  direct 
comparisons  among  these  specimens,  one  piece  of  each  of  the  aluminum 
bronze  and  aluminum  brass  was  indented  with  the  same  pressured 


ALUMIinTM. 

No.  4188. 


Mark,  1. 

Diameter,  ".769. 

Sectional  area,  .464  square  inch. 

Gauged  length,  6". 


Applied  loftdi. 

EloDfcation 
per  inch. 

Snccossive 

elongation 

per  liKJh. 

Permanent 
set. 

SoecesalTe 

permanent 

set. 

Bemarka. 

TotaL 

PerMoare 
incn. 

Poundt. 
464 
928 
1,392 
1,856 
2,320 
2,784 
8,248 
8,712 
4,176 
4,640 
5,104 
5,568 
6,032 

6,496 
6,960 
7,484 
7,888 
8,352 
8,560 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,009 

13,000 

14,000 
15,000 
16.000 
17,000 
18,000 
18,450 

Inch. 
0. 

.000183 
.000267 
.000367 
.090517 
.000750 
.001183 
.002083 
.003967 
.006230 
.009883 
.013600 
.  020100 

.  027417 

.0350 

.0500 

.0700 

.1167 

Inch. 
0. 

.000183 
.000134 
.000100 
.  000150 
.000167 
.000433 
.000900 
.0018P4 
.  002283 
.008638 
.003717 
.012500 

.007317 

.007583 

.0150 

.0200 

.0467 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 
Blastio  limit 

Surface  presents  wavy 
appearance. 

Tensile  strength. 

.000033 

.060033 

.000500 

.000467 

.005133 

.004633 

.018167 

.007084 

.025667 

.018600 

General  eummaty, 

Speciflo  frrayity 2.7199 

Hardness,  under  pressure  of  4, 400  pounds 4.63 

Tensile  strength  i>er  square  inch  oi  original  section IM>nnds. .    18, 450 

'"*~-Mc  limit  per  square  inch  of  original  section do...      5,000 

Elation  per  in  on  after  rupture inch..      .1867 

gation  per  inch  under  strain  at  elastic  limit do...  .000517 

tction  in  diameter  at  point  of  ruptare do...       .  149 

iction  in  area  after  rapture,  per  centum  of  original  section 84.9 

tion  of  rupture ".5  from  neck 

raoter  of  broken  sarfsce silky;  oblique 

Mop  of  inch  sections ".30*,  ".18,  ".20,  ".17,  ".15,  ^12 
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ALUUINUH,    AND   ALUMINUM   BRASS   AND   1 


So.  4189. 
Marks,  2. 
Diameter,  ".788. 
Beotional  area,  .488  square  inch. 
Ganged  leagtli,  6". 


AppIU 
TdUI. 

■i;E.ir 

l:wr 

■et. 

p.™,... 

MB 
1.1M 

i 

t,ieo 
i.tu 

1.831 

1 

H.m 

It.  MM 

IT.  DM 
18.  CM 
18,180 

'.O0O3M 

!«oo8>M 

loOlglT 

!  030417 
.<Bi»17 

iooooM 

.cwiw 

.Dooon 

!00KO0 
.W«1T 

!w«7S» 
.DOUOO 
.OOMIT 

.oraitw 
:o3M 

ii 

a. 

.oooow 

X 

.toiai 

,«M7a 

.00JW3 

■■Jii^S- 

.omgs 

-oiun 

a 

SpcolfleKraTity 

H>rdiisM.BDdeTpr«Miinor4.Wllp«nB[lii 

Tf  Dalle  linn (th  narftquirs  iDch  of  orlclnkl  lectluii    

Rlutlo  limit  per  >nuftreliiob  of  ariflDalsMtion 

KloDKBtitni  pBrlnoti  atUv  roptnre 

KlonKiUHi  per  Inch  under  alntlDU  alutlf  limit 

BcdaoUoD  Id  dljiniatar  Mpnlal  orrnptore 

BedDDtiOB  Id  ink  kfter  ruptim,  per  ceotom  of  oriiln*)  •r 

PoalllDnar  nptnra 

ChmeUr  of  brakes  iDrftiM 

BlinigalloD  of  iMh  MoUoBi 


...ponnde..    1^180 


■ilVioUlane 

".  IS,  ". »",  ".H  "li.  ".07.  'f.»S 


ALUMINUM,    AND   ALUMINUM   BRASS   AND   BRONZE. 

ALVMnrUM. 

No.  4190. 

Mark,  3. 

Diameter,  ''.779. 

Sectional  area,  .477  sqaare  inch. 

Oauged  length,  6''. 
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Applied  IomU. 

RloDgation 
perlntib. 

SacoessiTe 

eloDgatlon 

per  Inch. 

Permanent 

■et., 

SaooeMiye 

permanent 

set 

Remarks. 

Total. 

Per  eqiiftre 
inoo. 

Pounds, 
ill 
954 
1^431 
1.908 
2,385 
2.802 
8,839 
3.818 
4,293 
4.770 
5,247 
5.724 
8,201 
8.678 
7,155 
7.832 
8,109 
8,588 
8,770 

P<mnd». 

1.000 

2,000 

3,000 

4.000 

5.000 

8,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15,000 

18.000 

17,000 

18,000 

18,390 

Ineh, 
0. 

.000117 
.000200 
.000800 
.000388 
.000487 
.000833 
.000850 
.001233 
.002050 
.003133 
.005283 
.008787 
.013800 
.019717 
.030533 
.0467 
.0783 

Inch, 
0. 

.000117 
.000083 
.000100 
.000083 
.000084 
.000188 
.000217 
.000383 
.000817 
.001083 
.002150 
.008484 
.005033 
.006017 
.  010816 
.  018187 
.0318 

0. 
0. 

Inch, 
0. 

Initial  load. 
Elaatio  limit 

0. 

0. 

.000133 

.000138 

.001083 

.000950 

.004060 

.002987 

Tenaileatrengtb. 

.^^ 


*■' 


■3 


General  aunvnary. 

Tensile  strenjTtb  per  sqnareinch  of  orlgiDal  section ..  pounds..    18,390 

Elastic  limit  per  sooarti  inch  of  original  section  do...      8,000 

Elongation  perincn  after  rnptnre -. inch..      .  1050 

Elongation  per  inch  nndor  strain  at  elastic  limit do...  .000487 

Bednotlon  in  diameter  at  point  of  rnptnre do. . .       .119 

Redaction  In  area  sftor  rupture,  per  centum  of  original  seotlou 28.  3 

Poaitionof  rupture 4"  from  neck 

Ctuuracter  of  broken  sarfaoe silky,  oblloue 

Elongation  of  inch  sections.,. , ,...,..  ".07,".  U9.  ".07,  ".08, ''.10,'(.2?» 
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10  PSB  CEKT.  ALVimrUlC  BROXZB. 

..    ^     <  ,«  No.  4191. 

Marks,  4-10. 

Diameter,  ".798. 

SectioDftI  area,  .60  aqoftre  inob. 

Gauged  lengtb,  6". 


AppU 
TotdL 

■diMdf. 

■■•a;*" 

■"'-■ 

Bncceaiilte 

ML 

.Snrc«>lra 
■"  ML 

lUo 

JVl.T„[t 

PoUBiJ.. 
1,000 
MOO 

as 

18,000 
1»,00« 

so,  ooo 

21,000 

n.m 

21,000 

vs. 000 
Wooo 
ST.OOf 

11 
i 

as 

41.000 

ga 
IE 

«7,  000 

as 
ss 

sa.ooo 

H.OOO 

Kooo 

BO,  000 

mIom 

BOIODO 

Is 
Is 

HUUO 

zz 

.' 000300 

.ooows 
!ooiTOo 

'!OOIBOO 

!0U7IIJ 
!oot:.)13 

; 0=0333 
.02JI1T 
.0H7 

:o3n 

ioiM 

.'0700 

.  000 

.    OST 

'.  -joo 

!l«7 
.15S0 

ii 

.JOOO 

looDtM 
;OOOM7 
loOOBOO 

.ooooia 

.OOIMO 

ioooio? 

.Oo^KB 
,0(>2l]*3 

:0Oi;Sl 

'.OOXI 
.OUM 

!OOM 

.OHM 
:oo33 

^OOM 

■.ooii 

.OOM 
.0001 

.0100 

.'oosi 

:o«s4 
!oie7 

IntA. 

Inch. 

tDlU*Il«] 

l.Z 

.000017 

.oooon 

eiMtlalim 

lU.OM 

.OOOIJO 

.ouoHT 

.001033 

.00D8SI 

55M 

.0«3b67 

.002m 

(So 

.00»1ST 

.OOUM 

9.  MO 

.018 '.71 

.owHJ 

ES.1' 


Gtnetal  »HB\marg. 


upliire 

■truinatdutloIlRi) 


Diction  Id  Ireii  sflvr  rTipliirs.  per  osntDni  of  origlnnl  lectit 

rKUic  of  bdkfn  lur'fBce,  light  yellow  ooior,  nnifurmlv  fl 
■  loDEitadlunl  ilirHiiioii  *  ouiiliniim  lenglb  of  ".7  vers  d< 


e  stlVv.    FiTc  radltl 

i-clop«iI  at  the  pliea  o 

TnewatlaoTUieon 

.wn  doim  to  ".70  dlnn 
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10  PER  CSKT.  AIUMIHTIH  BBOHZI. 


No.  1192. 

Marks,  5-10. 

Diameter,  ".795. 

Sectional  area,  .496  square  inch. 

Gauged  length,  6". 


▲ppUed  loads. 

fflongAtlon 
perinoh. 

SueoeselTe 

elonntion 

perineh. 

PemiMieiit 

•et 

Baooeeslve 

permanent 

•et 

Remarke. 

TotaL 

Per  Miure 
Inoo. 

PottfUlf. 

496 
2.480 
4,960 
7,440 
7.936 
8,482 
8,928 
9.424 
9,920 
10.416 

10,912 
11,408 
11,904 
12,400 
12,896 
18.392 
18,888 
14,884 
14,880 
15,872 
16,864 
17.856 
18.848 
19,840 
20,832 
21.824 
22^816 
23,898 
24,800 

l^% 

27,776 
2^768 
29.760 
80.782 
81,744 
82.786 

Poundt, 
1,000 
6^000 
10,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 

22.000 
23.000 
14,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80.000 
32,000 
34,000 
36,000 
38,000 
40.000 
42.000 
44,000 
46.000 
48,000 
50,000 

58,000 
64,000 
66.000 
58,000 
60,000 
62,000 
64,000 
66,000 

Inch. 
0. 

.000250 
.000583 
.000988 
.001038 
.601100 
.001200 
.001800 
.001888 
.001467 

.001638 
.001783 
.001900 
.002067 
.002217 
.002467 
.002800 
.003167 
.003638 
.004667 
.005067 
.008017 
.010367 
.018133 
.015838 
.019800 
.024367 
.029388 
.035760 

.0450 
.0517 
.0617 
.0700 
.0817 
.0950 
.1U7 
.1283 

0. 

.000250 
.000383 
.000850 
.000100 
.000067 
.000100 
.000100 
.000088 
.000084 

.000168 
.000150 
.000117 
.000167 
.000160 
.000150 
.000838 
.000367 
.000466 
.001034 
.001300 
.002050 
.002350 
.002766 
.002700 
.00i867 
.004567 
.004966 
.006417 

.009250 

.0067 

.0100 

.0083 

.0117 

.0133 

.0167 

.0166 

Inch, 
0. 
0. 
0. 

.000038 

Inek. 
0. 

Initial  load. 

ElABtie  limit  (approxi- 
mate). 

• 

Specimen  drawing  down 
at  each  neck. 

Tensile  strength. 

"Vooooii" 

.oooiso 

.000117 

••••?•  •••••• 

'.'.''.'.'.'.'.'."'. 

.000480 

.000333 

.001567 

.001084 



.009467 

.007900 

0.30533 

.021066 

Speolfle  gravity 7.6778 

Hardness,  nnder  pressure  of  4,400 pounds 87.99 

Tensile  strength  per  sqaare  inch  of  origmal  section pounds. .    66, 000 

JBlastic  limit  per  square  inoh  of  original  section do...    21,000 

Slongation  per  Inch  after  rapture inoh..      .1217 

Xlongatkm  per  inch  under  strain  at  elsstio  limit do...  .001467 

Reduction  in  diameter  at  point  of  mpture do...       .125 

Seduction  la  area  after  rapture,  per  centum  of  original  section 28.8 

FoaiUon  of  rupture 2"  from  neck 

tractor  of  broken  surlkce oblique  silky,  light  yellow  color 

gation  of  inch  sections ".21*  ".11,  ".U,  ".10  ".08,  ".12 

H.  Ex.  166 43 
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10  PEK  CEHT.  ALUMINUM  BKOHZB 


No.  4193. 

Marks,  6-10. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 


Applied  loftdt. 

BloDf^ation 
per  inch. 

SaoceMlve 

elongatiou 

perincb. 

Permanent 
set. 

Saocesalve 

peruaanent 

aet. 

Bemarka. 

Total. 

Per  sciaAre 
iAch. 

Poundi. 
500 
2,500 
5,000 
7,000 
8,000 
8,500 
9,000 
9,600 
10,000 
10,600 
11,000 
11,500 
12,000 
12,600 
13.000 
13,500 
14,000 
14,600 
15,000 
18,000 
17,000 
18,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
28.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
32, 440 

Pounds. 
i.OOO 
6,000 
10,000 
15, 000 
16, 000 
17,  000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
82,000 
34,000 
36. 000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60.000 
82,000 
64,000 
64,880 

Inch. 
0. 

.000267 
.000600 
.000983 
.001083 
.001183 
.001300 
.  001450 
. 001600 
.001733 
.001950 
.002200 
.002517 
.002060 
.003833 
.003900 
.004850 
.  00  >317 
.006217 
. 008217 
.010900 
.014400 
.024300 
.029687 
.088500 
.043833 
. 052167 
.061667 
.0717 
.0817 
.0933 
.1033 
.1167 
.1300 
.1487 

Inch. 
0. 

.000267 
. 000333 
.0JO383 
.000100 
. 000100 
.000117 
.000150 
.000150 
.000133 
.000217 
.000250 
.000317 
.000433 
.000383 
.000567 
.000750 
.000667 
.000900 
.002000 
.002683 
.003500 
.009900 
.005387 
.008888 
.007333 
.008334 
.009500 
. 010033 
.0100 
.0116 
.0100 
.0134 
.0133 
.0187 

Inch. 
0. 
0. 
0. 

.000083 

Inch. 
0. 

Initial  load. 
Elaatlc  limit. 

.000083 

•  •• ••  • 

.000300 

.000217 

' 

.001233 

.000038 

.003888 

.002850 

.020333 

.016160 

.055867 

.035334 

Tensile  strength.              ' 

General  summary. 

Tensile  strength  per  square  inoh  of  orijrinal  section poonds. .    64, 880 

Elastic  limit  per  square  inoh  of  original  section do. ..    18, 000 

Elonj^ation  per  inch  after  rapture inch..      .  1388 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00 1300 

Reduction  in  diameter  at  point  of  rapture do...        .078 

Bedaotion  in  area  after  rupture,  per  oentam  of  original  section 18.08 

Position  of  rapture ".45  ftt>m  neck 

Character  of  broken  surface silky,  light  yellow  oolor.    A  small  bole  at  center  of  bar  about  ".04 

diameter  by  ",  10  long.  In  the  head  of  this  specimen,  near  which  the  fracture  ooourwd,  there  waa 
a  oavity  at  the  center  of  the  metal  1".  7  deep,  the  opposite  head  liad  a  cavity  ^"  deep. 
Elongation  of  inch  sections ".12,  ".11, ''.lO,  ".18.  ".12,  ".10 


^. 
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3  P££  CEHT.  ALUMIHVH  BBA8S. 


No.  4194. 

Marirs,  7^. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  6''. 


AppUed  liMidi. 

Sloiicatkni 
peruioli. 

SaeoMsire 

elongation 

perlnob. 

Permanent 

Mt 

Snooeuire 

permanent 

set. 

Remarka. 

Total. 

PeraqiiAre 
inoD. 

Foundi. 
600 

2.500 

5.000 

7.S00 

8.000 

8^500 

9,000 

9,500 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

18,000 

18,500 

14,000 

14,600 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26^000 

Foundt. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
3U.O0O 
32,000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 

IndL 
0. 

.000283 

.000617 

.000967 

.001050 

.001188 

.  001267 

.001383 

.001633 

.001833 

.002288 

.002883 

.003517 

.004200 

.004667 

.006900 

.007800 

.008588 

.010800 

.014483 

.019667 

.036367 

.0367 

.0467 

.0550 

.0667 

.0833 

.0967 

.1150 

.1883 

Ineh. 
0. 

.000283 
.000334 
.00U350 
.000083 
.000083 
.000134 
.  000116 
.000250 
.000200 
.000450 
.000550 
.000684 
.000688 
.000467 
.001288 
.001400 
.001233 
.001767 
.004183 
.005184 
.006700 
.  010833 
.0100 
.0083 
.0117 
.0166 
.0134 
.0183 
.0183 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BUustic  limit. 

Tensile  strength. 

.000217 

.000217 

.002117 

.001900 

. 007467 

.005350 

::::::;;::::::::::::::! 

• • ••       •           a 

Crmeral  summary, 

Bpeeiflo  gravity 8.1689 

Sardneea,  under  pressn re  of  10,000  poands 6.12 

Tensile  strength  per  square  inch  of  original  section poands . .    52, 000 

Slastlo  limit  per  square  inch  of  original  section do...    17.000 

Elongation  per  inch  after  rupture inch..      .1400 

Blongation  per  inoh  under  strain  at  elastic  limit .do...  .001133 

Beduction  in  diameter  at  point  of  rupture do. . .       .128 

Bedaotion  in  area  after  rapture,  per  centum  of  original  section 29.4 

Position  of  rupture "25  from  neck 

Charaoter  of  broken  surface irregular  sarfaoe,  light  yellow,  approaching  lavender  color  at  the 

oiroumferenoe,  center  of  fintcture  golden  yellow. 
Blongation  of  inch  seotions 'M2,  'M2,  ".12.  ".12,  ".12,  ".24* 
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3  PER  csirr.  ALVHnrvM  baass. 

^•-  No.  4195. 

p.- .  Marks,  8-3. 

I'-;;  Diameter,  ".798. 

>.  SeotiODal  area,  .50  s^jnare  inch. 

j  J'  Ganged  length,  6". 


Appli^  l»4>. 

par  Inch, 

d'. 

Tol.l. 

"■•a-" 

p.rSJh. 

Rt 

Pound: 

600 

6,000 

It,  wo 

8,6DU 
9,000 

idIouo 

10,  MO 

)i,ooo 

lim 
12,  »a 
ROOO 
13,600 

u,ooo 

i 

i!:S 
5!:a 

21,000 
M.0OO 

uIdoo 

8S 

1.000 

■j,a 
•5 
Is 

1,000 
2A0OO 

Is 

11 

31.  m 
so! 000 

Bsiooo 
40.000 

talooo 

4*,0O0 
46,000 
48;0O0 
60,000 

Inch, 

.OOOJW 
.000033 

.' 001300 

i 00^017 

'.mtoo 
!ou3s<n 

.0M0S3 

:  006407 
.008083 
.011167 

;  024300 

iotoo 

.•00J83 

ioooiio 

:ooo«7 

.000  w 
.000  so 

.00023* 
.000206 
.000317 

.000300 

:  000416 

iooijso 

.002216 

-OoaiM 

:  005300 

!00«3 
.0063 

.'-'■ 

InWl  loi 

.000133 

.000133 

.000833 

.0007(0 

.002*67 

.00163* 

.016133 

Oeneral  summary. 


8iigthperBqu»refiiehoforlc1ni 

Elutic  limit  per  square  tooh  of  orlKlDalga 

BtoDKaliou  ptrincb  ■ftBcrDptDra    

^^longatton  per  Inoh  nudi^  strain  nt  elutttc 
Redaction  in  diunetor  at  noint  nr  mnUro 
Radactlan  In  araa  Rl 


or  rnptofB,  pe 

nrf.ce 

IneguLu  Tnloobr  sorlko^  In  put  llfht  laTSDdei 
*■ ".67,  ".O*,".! 
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3  PER  CENT.  ALUMINUM  BBAS& 

No.  4196. 

Marks,  9-13. 

Diameter,  .798. 

Sectional  area,  .50  square  inch. 

Oanged  length,  6^^ 


677   "'-^ 


Applied  loads. 

Eloneation 
per  Inch. 

Soccessive 

eloDgation 

perlnoh. 

Permanent 
sot. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
incij. 

Poundt. 

500 

2.500 

5,000 

7,600 

8.000 

8.500 

9.000 

9.500 

10,000 

10,500 

11,000 

1].500 

12.000 

12,600 

13,000 

13.500 

14.000 

14.  SOU 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

22.490 

Pounds. 
1,000 
5,000 
10,000 
16,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
22,000 
23.000 
24.000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
32,000 
34,000 
36.000 
38.000 
40.000 
42,000 
44,000 
44.080 

Inch. 
0. 

.000317 
.000667 
.  001083 
.001167 
.  001267 
.001383 
.001533 
.001700 
.001867 
.002160 
.002517 
.002817 
.003283 
.003533 
.004283 
.004750 
.005417 
.006188 
. 007917 
.  010517 
.014150 
.018300 

.(mm 

.0317 
.0383 

Inch. 
0. 

.000317 
.000350 
.000416 
.000084 
.000100 
.000116 
.000150 
.000167 
.  000167 
.  000283 
.  000367 
.000300 
.000466 
.000250 
.000700 
.  000517 
.000667 
.000766 
.001734 
.002itt0 
.003633 
.004150 
.005333 
.008067 
.0066 

Inch. 
0. 
0. 
0. 
.000017 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Crack  opened  in  stem. 
Tensile  strongtli. 

.000017 

.000217 

.000200 

t 

.001117 

.000900 

.003333 

.002216 

............ 

General  aummary. 


'■'.  i 


Tensile  strenij^th  per  square  inch  of  original  section pounds. 

ELastio  limit  per  sauaro  inch  of  original  section do.. 

Slongation  per  inon  after  mptaro inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Bednctlou  in  diameter  at  point  of  rapture do.. 

Bedactionin  area  after  ruptare,  per  centum  of  original  section 

Position  of  rapture ".45  from  neck 

Character  of  oroken  surface irregular,  vesicular  surface,  60  per  cent;  light  lavender  color,  40 

per  cent  golden-yellow  metal  in  radial  markings.     Fracture  occurred  at  a  crack  observed  daring 

progress  of  test 
Elongation  of  inohseotions ".03/',03,  ".04^ ''.03,  ".93/M3* 


44,980 

18,000 

.0483 

.001883 

.088 

20.8 
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SHSUE  TEST  OF  BBOHZE  SPECIHEVB  TAEEH  FBOX  f  EAOHEHT 
07  FRACTUEED  TEAT  HINOE  OF  12"  B.  L.  CAST  lEON  EIFLK 


No.  3873. 
Diameter,  ".664. 
Sectional  area,  .25  eqnare  inch. 

Elastic  limit,  3,120  pounds  =s  12,480  pounda  per  square  inch. 
Tensile  strength,  S,540  pounda  =  22,160  pounds  per  square  iucb. 
Elongation  in  2  inches,  ".23  =  1 1.5  per  cent. 
Slongation  of  inch  sections,  ".13*,  ".10. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  18.3  per  cent. 

Fractured  at  the  neck.      Appearance,  light-yellow  color.    Opened 
imeroas  cracks  along  surface  of  stem. 


No.  3874. 
Diameter,  ".661. 
Sectional  Biea,  .26  square  inch. 

Elastic  limit,  3,200  pounds  =  12,800  ponnds  per  square  inch. 
Tensile  strength,  5,290  pounds  =  21,160  ponnds  per  square  inch. 
Elongation  in  3  inches,  ".30  =  10  per  cent. 
Elongation  of  inch  sections,  ".IT,  ".07,  ".06. 
Diameter  at  fracture,  ".53 ;  area,  .221  sqaare  inch. 
Gontraction  of  area,  11.8  per  cent. 

Fractured  ".75  from  the  neck.  Appearance,  variegated,  showing 
[ht-yellow,  copper-colored,  and  greenish-brown  metal.  Opened  nnmer* 
s  cracks  in  the  surface  of  the  stem. 


BRASS  AND  STEEL  TA] 

FOB 

ENGINEER  CORPS,  U.  S.  . 
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6B188  AtlD   STEEL  B1B&0N   TAPti. 

No.  3877. 

'fiBA.B8  TAPB. 

meneioDS,  ".128x":0I28. 

lOtional  area,  .0016  square  inch, 

raged  lengtb,  6". 

eted  with  brood  faces  io  a  vertical  plaoe. 


AppllMh»d.. 

Id  gUKod  l<D(th. 

,^. 

aUL 

""i„X" 

moueMlon. 

s» 

«^ 

I^ni.. 

0. 

*<»M 
.OlM 

IneJL 
0. 
.•Ml 

'.WM 

iDltUload. 

nd  fo«  in  u  lioriunul  pbUM. 

Vraails  HnngIL 

1 

■p«iiowtMt«dwllhbn 

.Via 
.WM 

'.nm 
.•in 

!dui 

.Dooa 

loOlB 
.'■117 

MOOO 

BBA88   AND  STEEL   BIBBON  TAPE. 
No.  3878. 

Steel  Tapb. 

ons,".  129  X  ".0130. 

1  area,  .0017  square  iuob. 

length,  6". 

ritb  broad  face  in  ao  horizontal  plane. 


iiMd*. 

I«S.,U^lu>gU., 

•ar- 

Ehufa<m. 

8*1. 

P<mHdf. 

Inch. 

D. 

.mi 

.OOH 

'.vm 
ioiM 

'.OIM 

.diw 

.01« 

■B 

.0201 

:S 

'.KM 

'.mi 
'.tin 

.0401 

Jnek. 

0. 

.oon 

.MM 

.0009 

.ooos 

.0000 

.MIO 

T«iidlB>traiitti. 

.0018 

.0«2S 

.0010 

m«H 

ALTERS4TE  STRAINWO,  BY  TENSION  AND  C 


STEEL,  WROUGHT-IRON,  AND  CAST 


Continiiad  from  Report  of  Tests,  It&J. 
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SPECIMENS  TAKEN  FROM  STEM  OF  OVERSTRAINED 

STEEL  EYEBAR. 

Interval  between  test  of  eyebar  ami  test  of  the  specimenrt,  3  years  3  months. 

Orijifinal  elastic  limit  34,3'Jl)  poiindi  per  square  inch.     Miixiinum  stress  applied 
54,3r>0  pnnnds  per  square  inch,  which  stretched  the  metal  5.5  per  cent. 

Odd  numbers  were  finished  and  tested  without  annealing.     Even  numbers  were 
anneal  d. 

The  annealing  was  done  by  heating  cherry  red  and  cooling  between  pine  boards. 
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SPECIMENS  TAKEN  FROM  STEM  OF  OVERSTRAINED 

STEEL  EYEBAR. 

Interval  between  test  of  eycbar  and  test  of  the  specimena,  3  years  3  months. 

Original  elastic  limit  34,39t>  pounds  per  square  inch.     Maximnm  stress  applied 
54,3r)0  pounds  per  square  inch,  which  stretched  the  metal  5.5  per  cent. 

Odd  numbers  were  finished  and  tested  without  annealing.     Even  nnmbert  were 
anneal  d. 

The  annealing  was  done  by  heating  cherry  red  and  cooling  between  pine  boards. 
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STEM    OF    OVERSTRAINED    STEEL    EYEBAfi. 

TEKSIOR  TESTS. 

No.  2929. 

Mark,  1. 

Diaraeter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaagecl  length,  5". 

Not  anneal^ 
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Applied  loads. 

In  gmaged  length. 

TotaL 

Persqoftre 
inch. 

Elongation. 

Set. 

Pottn<f«. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

13.000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

16^680 

0 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,  (00 
50,000 
52,000 
54,000 
66,  (00 
5K,000 
60.000 
62, 000 
64,000 
66,000 
66,320 
0 

Ineh. 
0. 

.0006 
.^016 
.0«23 

.o<i:{2 

.  0(I4<) 
.  004J 
,  0(»58 
.0060 
.0101 
.0114 
.0129 
.0158 
.OIHO 
.  0223 

.03:u 

.  0470 

.0638 

.0825 

.1032 

.16 

.18 

.27 

Inch, 
0. 

Tnltiallood. 

Tensile  strengt^h. 
— 12  per  cent. 

6. 

0. 

.0002 

.0005 
.0030 

.0138 

.60 

Elongation-of  inch  sections,  ".08,  ''.22,»  ".15,  ".09,  ".06. 
Fractured  1".95  from  tlie  nock.    Appearance,  silky  serrated. 
Diameter  at  fracture,  ".49.    Area,  .189  square  inch. 
Contraction,  24.6  i)er  cent. 

H.  Ex.  165 46 
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STEM    OP   OVERSTRAINED    STEEL   EVEBAB. 


No.  2930. 

Marks,  2. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  5''. 

Annealed. 


Applied  loads. 

In  fEaaged  length. 

Rumarka. 

Total 

Per  soaare 
inch. 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
:i.750 
5.0C0 
6.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10, 750 
11,000 
11,250 
11,500 
12.000 
12,  500 
13.000 
13,500 
14,000 
14,500 
15.000 
15.500 
15,790 
0 

Pounds. 

1.000 

5,  nno 

10.  0.J0 
15,000 
20,000 
25.000 
30,000 
85,  000 
40,  000 
41,000 
42.000 
43,  0  0 
44,000 
45,000 
46, 000 
48.000 
50,000 
52,  000 
54,000 
56,000 
58,000 
60.000 
62,000 
63,160 
0 

Inehss. 

0. 
.0005 
.0015 
.0023 
.0032 
.0040 
.0040 
.0056 
.0OG6 
.0113 
.0905 
.1031 
.1140 
.1210 
.1360 
.17 
.20 
.22 
.27 
.31 
.89 
.48 
.66 
.96 

1.10 

IneK 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 
=22  per  cent 

- 

0. 

.0001 

.0001 

.0001 

.1131 

Elongation  of  inch  sections,  ".16,  ".20,  ".23,  ".28,  ".23». 
Fractured  1".05  from  the  neck.   Appearance,  silky  serrated.  Opened 
cracks  in  surface  of  stem. 
Diameter  at  fracture,  ".46.    Area,  .166  square  inch. 
Contraction}  33.5  per  cent. 


STEM  OF  OVERSTRAINED  STEEL  ETEBA£. 

:So.  2931. 

Marks,  5. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  5". 

Not  anneal^. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  Moare 
inoti. 

Elongation. 

Set 

Pound*. 

250 

1,250 

2.600 

8,760 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

14.000 

14,500 

15,000 

15,500 

16.000 

16,500 

16.600 

0 

Poundi. 
1,000 
6,000 
10.000 
15.000 
20,000 
25.000 
80.000 
86,000 
40.000 
45,000 
46^000 
47,000 
>       48,000 
49,000 
60,000 
51,000 
52.000 
63,000 
64.000 
86,000 
68,000 
60.000 
62,000 
64,000 
60,000 
66,760 
0 

Ineh. 

6. 

.0006 
.0016 
.0025 
.0032 
.0041 
.0050 
.0058 
.0069 
.0082 
.0089 
.0091 
.0098 
.01«>3 
.0116 
.0127 
.0153 
.0173 
.0306 
.0350 
.0530 
.0765 
.10 
.14 
.21 
.86 
.80 

Ineh. 
0. 

Initial  load. 

• 

m. 

Tensile  strength. 
=16.  per  oent. 

0. 

0. 

.0001 

.0002 
.0007 

.0028 

.0647 

Elongation  of  inch  sections,  ".09,  ".45»,  ".15,  ".07,  ".04. 
Frs^tnred  1".70  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  frautare,  ".3S.    Area,  .102  square  inch. 
Oontraction,  59.3  per  cent. 
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STEM   OF    OVKKSTRAIN'RD   STEEL    EYEBAB. 


^r 


No.  2033. 

Marks,  6. 

Diameter,  ''.564. 

Sectional  area,  .*i5  sqnare  inch. 

Gauged  length,  5". 

Annealed. 


t  ' 


ix 


.'«" 

•^r'- 


^^r 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqaare 
iiicli. 

Elongation. 

Set 

Pounda. 

2.50 

1, 2.->0 

2,500 

3,750 

5.000 

0,250 

7,500 

8,760 

10,000 

10,600 

10,000 
10, 250 
10.500 
10. 750 
11.000 

11,  250 
11,500 
12,000 

12,  500 
13, 000 
13,500 
14,000 

14.  000 

15,  000 
15,  500 
15,710 

0 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20.000 
25.  OUO 
30,000 
86,000 
40,000 
42,000 

40,000 
41.000 

42,000 
43,000 
44,000 
46,  000 
46,0u0 
48,000 
60,000 
62.000 
54,000 
60,000 
58,000 
00,  000 
02,  000 
62,840 
0 

Inche$. 
0. 
.0005 
.0013 
.0022 

.ooai 
.  Oo:i9 

.0048 
.0057 
.0067 

Inch, 
0. 

Initial  load. 

Elastic    limit.     Sii^itained    OiOmentarily,  then 
yieidod  rapidly  uudur  reduced  load. 

Toii'iih'  Ntrpnjxth. 
—  27.r)  per  cent. 

0. 

0. 

0. 
.0001 

.0038 

.0947 

.  0978 

.1017 

.1160 

.  1278 

.135 

.18 

.20 

.22 

.27 

.32 

.40 

.50 

.70 

1.05 

1.38 

.1188 

Elongation  of  inch  sections,  'M7,  ''.2'2,  ''.54,»  ''.24,  ".21. 
Fractured,  3"  from  the  nf^ck.     Appear;iuci\  fine  silky. 
Diameter  at  fracture,  ".35.    Area,  .01)0  square  inch. 
Contraction,  61.5  per  cent 
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STEM  OF  OVERSTRAINED  STEEL  EYEBAB. 
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No.  2933. 

IVfarks,  9. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  5". 

Not  annealed. 


Applied  loads. 


In  ganged  length. 


Total. 


PoundM. 

2:)0 

1,260 

2,500 

3,750 

5,  000 

G,  250 

7,500 

8,750 

10.000 

11. 250 

12,  500 

12,  750 
13, 000 

13,  250 
13,  500 

13,  7.-)0 

14,  UOO 
14,  260 
14,500 

14,  760 
16,  COO 
15,250 

15,  500 
15,750 
16,000 
16,250 
16,500 
16, 760 
17,000 


17, 2:)0 

17,  500 
17,750 

18,  000 
18,360 

0 


s.""  !='•■"'««'»'• 


Pounds. 

1.  000 
6,000 
10, 000 
15,  000 
20,  000 
25,000 
80,000 
85,  000 
40,000 
4.'>,  000 
50, 000 
61,010 
62,  000 

6;j,  i)i;o 

51,(ir0 
53,  tii  0 
66.  <MiO 
57,  OoO 
58. 000 
69,  000 

60,  000 

61,  ii«>0 

62,  000 
63,000 
64.000 
65,000 

66,  000 

67,  COO 
68. 1'OO 

f ,  rti»0 
10,  (JOO 
15.  000 
20,  000 
25.  <i00 
30,  000 
35.  dOO 
40,  000 
45,  OUO 
50,  (i(j0 
45,0  0 
40  OtiO 
35,  OuO 
.SO,  000 
25,  OdO 
20, 000 
If,  000 
10,  (  00 

5.  000 

69.  000 

70,  (JOO 
71,000 
72,  000 

7;<.uo 


Inch. 
0. 

.0004 
.0013 
.  0022 
.0030 
.0039 
.0048 
.0056 
.0065 
.0073 
.0083 
.  00S4 
.  00ji6 
.0088 
.  0090 
.0092 
.  0094 
.  0095 
.  (M)99 
.0101 
.0103 
.  0105 
.0109 
.0113 
.0119 
.01'J4 
.  Oil  29 
.0087 
.  1(1H8 
.  0808 
.  0HU8 
.0018 
.  0928 
.  09.{8 
.  0048 
.  00.J8 
.0068 
.  0979 
.  0900 
.{)i)61 
.  0H72 
.  O.^o2 
.  0».vj 
.  0042 
.  09:i2 
.  Ut'22 
.0012 
.0002 
•  1117 
.1697 
.20 
.20 
.52 
.90 


Set. 


Inch. 
0. 


0. 
0." 


0. 

0.' 

"."oooi" 


.0001 


.0003 


.0013 
'.'0893* 


,0892 


Remarks. 


Initial 


Tensile  strength. 
=18  per  cent. 


longation  of  inch  sections,  ".07,  ".10,  ".13,  ".43»,  ".17. 
•'actured  1".60  from  the  neck.     Appenrance,  fine  silky, 
iameter  at  fracture,  ".35.    Area,  .096  square  inch, 
mtraction,  61.5,  per  cent. 


,{.,--•  * 
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STEM   OF   OTERSTBAINED    8TEEL   EYEBAB. 
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No.  2934. 

Marks,  10. 

Diameter,  ".564 

Sectional  area,  .25  square  inch. 

Oauged  lengthi  5". 

Annealed. 


L- 


Applied  loAd*. 

!■  i;aaged  length. 

Bemarka. 

Total. 

Per  Moare 
inviL 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,600 

8,750 

6^000 

6,250 

7,600 

8.750 

10,000 

11,260 

11,500 

11,750 

10,250 
10,500 
10,750 
11,  000 
11,250 
11,500 
12,000 
12, 600 
13,000 
13, 500 
14,000 
14,500 
15,000 
15,500 
16,000 
0 

Pound*. 
1,"C00 
5.000 
10,000 
15,000 
20,000 
25.000 
30. 000 
85,000 
40.000 
45.  000 
46. 000 
47,000 

41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
48.000 
50.000 
52,  000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
0 

Inches. 
0. 

.0004 
.0013 
.0022 
.0032 
.0040 
.0049 
.0057 
.0067 
.0073 
.0077 

Inch. 

0. 

Initial  load. 

ElaAticIimit.  Snatalned  load  momentarily,  then 
yielded  rapidly  and  load  felL 

• 

TenMle  strength. 
=20  per  cent. 

0. 

0. 

0. 
0. 
0. 
0. 

.0258 
.0525 
.  ILOS 
.1302 
.1447 
.1548 
.1H40 
.22 
.26 
.80 
.35 
.41 
.60 
.62 
.00 
1.80 

•••••• •••«•• 

Elongation  of  inch  sections,  M8,  ".36,  ".40*,  ".19,  ".17. 
Fractured  3".70  from  the  neck.     Appearance,  fine  silky. 
Diameter  at  fracture,  ".35.    Area,  .096  square  inch. 
Oontraction,  61.5  per  cent* 


STEM  OF  OVERSTRAINED  STEEL  EYEBAE. 
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COMFBESSIOir  TEST& 
So.  2936. 

OBOSSWISE  SPEOIMBN. 

Marks,  3. 

Length,  9^'. 

Diameter,  ''.926. 

Sectional  area,  .673  sqaare  inch. 

Gauged  lengthy  5". 

Kot  annealed. 


Applied  loads. 

Id  sn^nged  leLgth.> 

Bemarka. 

Total. 

Per  Aouare 

iQCb. 

Compres- 
sioD. 

Set. 

• 

Powndt. 

673 
8.365 
6,730 
10,  095 
13.460 
16,825 
20,190 
23,  555 

26,  020 

27,  593 
28,266 
28.939 
29,612 
30,286 
80.958 
31.631 
82,304 
32.977 
83,650 
84,823 
84,996 
85,669 
86,342 
87.0J6 
87,688 
38,861 
89,034 
39,100 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,  000 
80,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46. 000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
58,100 

Jneh. 

0. 

.0006 
.0012 
.0021 
.  0027 
.0036 
.  0043 
.0051 
.0062 
.0065 
.0066 
.0069 
.0071 
.0074 
.0075 
.0077 
.0080 
.0085 
.0090 
.0093 
.0101 
.0113 
.0124 
.0146 
.0176 
.0228 
.0620 

Inch. 
0. 

Initial  load. 
Ultimate  atreDgth. 

0. 

0. 

0. 

.0001 

.0005 

.0011 

.0054 

.0503 

Failed  by  triple  flexare. 
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728  STEM    OF    OVKUMKAIXF-D    STEEL    EVEBAE. 

Xo.  293C. 

OBOSSWISE  8PXOIHKN. 
Marks,  4. 
Irfiigtii,  9". 
Diameter,  ".942. 
S(H^li()rlal  are/i,  .6!)7  square  inch. 
Gaaged  leugtli,  5". 
Auncaled. 


A  pp. 

edIo«d.. 

lo  KViceil  l>'DKt)i. 

Kamuk*. 

TowL 

1-er.n-™ 

ConirTC* 

s.t. 

Potinrf», 

1:1 
Is 
li 

lu.oou 
ti.wo 

4A.m 

!nno« 

JmA. 

Initial  10.0. 

Cltin..le  sir. 

HKltaBoddiuitlo  limit. 

'""i" 

(k 

0. 

Failed  by  triple  flexure. 

No.  2937. 
DIAGONAL  SPECIUEIf. 

Marks,  7. 

Lei>gtL,  9". 

Diameter,  ".936. 

BectioDal  area,  .673  square  inch. 

Gnuged  length,  5". 
Not  ail  Ilea  led. 


Appl 

ed  loadi. 

In  unnfi.' 

To.^. 

";s" 

Comprsa- 

Pound. 

asas 

t'ms 

l?'JjiiO 

'ShJ' 

43.(11X1 

'oon 

ss 

:wla5 

l^ri^ 

U,38a 

Failed  by  triple  flexnre. 
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No.  2938. 

DIAGONAL  SPECIMEN. 

Mavks,  8. 

Length,  9". 

Diameter,  ''.935. 

Sectional  area,  .687  square  inch. 

Ganged  lengtli,  5''. 

Annealed. 


Applied  loade. 

In  ganged  lergth. 

Remarks. 

Tot^ 

Per  square 
incn. 

Gonipres* 
aiou. 

Set 

Poundt, 

687 
8,435 
6,870 
10. 305 
13,740 
17, 175 
20, 610 
24,045 
27,480 
28,167 
28,854 
28,541 

Poundt, 

1,000 
5,  coo 
10,  000 
15.000 
20,000 
25.000 
30.  000 
35, 000 

40.  000 

41,  000 
42,000 
43,000 

IndL 

0. 

.0008 
.0016 
.0023 
.0031 
.0038 
.0047 
.0055 
.0063 
.0066 
.0070 

Inch. 
0. 

Initial  loAd. 

• 
• 

Ultimate  strength. 

0. 

.0001 

.0001 

.0002 

Failed  by  triple  flexure. 


ISTo.  2939. 


LENGTHWISE  SPECIMEN. 

Marks,  11. 

Length,  9''. 

Diameter,  ''.915. 

Sectional  area,  .658  square  inclu 

Gauged  length,  5''. 

Kot  annealed. 


Applied  loads. 

In  ganged  leogth. 

Remarks. 

Total 

Per  Ronare 
incD. 

Gomprea- 
sion. 

Set' 

Poundt. 

658 

8,290 

6,  580 

9,870 

13,160 

16, 450 

19.740 

23,  030 

26, 320 

26,078 

27,  636 
28,204 

28,  952 
29,610 
82,200 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,  000 
80,000 
35,000 
40,000 
41,000 
42,  000 
43,000 

44.  0(10 

45,  000 
48,940 

Ineh. 

0. 

.0006 
.0013 
.  0020 
.0028 
.  0035 
.0043 
.  0053 
.0112 
.0130 
.0155 
.0180 
.Qli'9 
.0196 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.0002 

.0004 

.0052 

.0125 

Failed  by  triple  flexure. 


^30        STEM  OF  0V£B8TBA1MED  STLEL  KYEBAB. 

No.  2940. 

X.EKaTHWI8B  SPECIMXII. 
Marks,  12. 
Leugtb,  9". 
Diameter,  ".1)33. 

Sectional  area,  .684  square  incb. 
Gauged  length,  6". 
Aooealed. 


ApplMlM^ 

l«  tmifi  loctb. 

ToUL 

"■"uT" 

CODPIH- 

Srt. 

SMUlfcl. 

Fomit. 

t.410 

CM) 
10, 2M 

l!;!S 

SO,  8a) 

IE 

PMKMtf. 

It,  wo 

SSS! 

<t.ooo 

ftdl- 

.0021 

.oo» 

!oou 

:oo«3 
;ioM 

r- 

iDltUlloxL 

Failed  by  triple  fleznie* 


8TEM  OF  0VER8TBAINED  STEKL  EYEBAB. 
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INITIAL  STRAINS  IN  STEEL 


FROM 


8-INOH  AND  12-INOH  B.  L.  RIFLES. 


Slices  from  8-incli  Jacket  and  tabe  forgings.    Also  glice  from  19-incli  hoop,  Ai. 
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No.  4346. 


MEA8VREMENT  OF  BIITOS  FROM  SLICE  TAKEN  FROM  BREECH  END  OF 

JACKET,  ^INCE  B.  L.  RIFLE. 

OUTSIDB  BINO. 


Sing. 

DiAmetera. 

1 

9 

8 

4 

Mnii. 

Id  slice  ....^ 

Detached 

23.4228 
23.4212 

IneKea, 
28.4402 
23.4478 

28.4888 
23.4460 

28.4137 
28.4112 

28.4290 
28.4818 

Differenoes  ................ 

-^0017 

+.0071 

+.0068 

—.0025 

+.0028 

INSIDll  RIKO. 


In  slice .................... 

14.7637 
14.7050 

14.7437 
14.7448 

14.7626 
14.7080 

14.7601 
14.7520 

14.7990 
14.7561 

Detached « 

Differenoea ................ 

+.0013 

+.0000 

+.0006 

+.0010 

+.0011 

Stresses  corresponding  to  above  mean  strains. 

Outside  ring.  2,950  pounds  per  square  inch  compression. 

Inside  ring,  2,^  pounds  per  square  inch  compression. 


736 


INITIAl,    STRAINS    IN   GUN   STEEL. 


1^0.  43 IG. 

MEASUREMENT  OF  RINaS   FROM  SLICE  TAKEN  FROM  TUBE,    Q-IKCH 

B.  L.  RIFLE, 

OUTSIDE  RING. 


Bing. 

Diamuten. 

1 

9 

3 

4 

Hran. 

In  s1ic6  ....••.....•.■...... 

Inches. 
Vk  o:!r»9 
15. 03i>l 

Inches. 
15.  0343 
15.0347 

Inches. 
15.01(16 
15.  OOiM) 

Inekes. 
15.0  MM 
16. 0205 

Inches. 
15. 0J46 
15. 0258 

Uetached .................. 

Differenoofl  ................ 

+.  0052 

+.  0004 

— .  0016 

+.0007 

+.0012 

INSIDE  RING. 


In  slice 

7.6173 
7.6179 

7.6194 
7.  6193 

7.62.14- 

7.  62.W 

7.6189 
7.6190 

7.61976 
7.62000 

Detached  .................. 

DifferencAfi  ................ 

+.  0006 

-.0001 

+.0004 

+.0001 

+.00025 

Stresses  corrospoiidiug  to  above  mean  strains. 

Outside  ring,  2,400  pounds  per  square  incli  compression. 

Inside  ring,  9,840  pounds  per  square  incli  compression. 


SLICE  FROM  HOOK  J„  l^-IXCH  B.  L,  RIFLE,  STEEL, 

The  original  diameters  were :  Inside,  33".40 ;  outside,  43'^ 75. 
Tlie  slice  was  turned  down  to  the  ffiven  diameters  on  sketch  before 
the  measurements  were  taken  for  initial  strains. 


In  slice . . 
Detached 


Difforoncea 


OUTSIDE  RING. 


» 

Bing. 

Diameters. 

1 

9 

3 

4 

Mean. 

In  allce ...........a....- 

Inches. 
42.  8;>25 
42.»942 

Inches. 
42.  8920 
42. 8tfJ9 

Inches. 

42.  tH»20 
42. 9491 

Inches. 

42.  S'.)90 
42.9417 

Inches. 
42.  Sf>^ 
42.9187 

DAtAChfid  .^,,,»,,,,,,«>,i 

Differenoefl  ._..........•... 

+.0017 

—.0021 

+.0471 

+.0427 

+.0223 

INSIDB  RING. 


S4. 3167 
84.3606 


+.0439 


84. 3255 
34.  3G00 


+.0345 


34.  3236 
84.  3407 


+.0171 


84. 81. 17 

34.  3:{S*7 


+.0240 


84.3204 
34. 3."03 


-.0299 


The  gauged  diameters  for  determining  the  initial  strains  were  estab- 
lished on  the  inside  face  of  the  slice. 
Stieases  corresponding  to  above  mean  strains. 
Outside  ring,  15,000  pounds  per  square  inch  compression. 
Inside  ring,  26,140  pounds  per  square  inch  compressiou. 


J^'i^nc/i.^B.X.Xz/'iie  iSt^el^ 


tytz<:o  T^-o-rr^  ^^o^  i^ JZ 


^s.'eo 


HEx   ./^5:  .  51  2 


^ 


CAST   IRON    AND   PIG   IRON. 
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OAST  lEOV  FEOM  WATERTOWN  ABSEHAL  FOUNDBT. 

Specimens  l'M29  diameter  were  tested  in  the  grooved  form. 


2957) 
29ft6> 
2959) 
2989? 
29905 

2991  ) 

2992  5 


From  Mine  8".S  shell 


Pig  of  remelted  Dyer  projeotilee 

Pig  of  remelted  8  and  9  inch  Bn tier  projectiles 

Specimens  oast  fh)m  same  cmoible  of  metal ;  those 
marked  F.were  cast  w^ith  silica  or  Al.fluz;  those 
marked  O.  cast  without  flax. 


2993 
2994 
2995 
2996 
2999 
8000 
8001 
8002 
2997 
2998 
8203 
8204 
3205 
3206 
8207 
8208 
8209 
8210 
3211 
8212 
8213 
8214 
3215 
3216 
3217 
3218 
3219 
8220 
8221 
3222 
3223 
3224 
8225 
8226 
8227 
8228 
8229 
8230 
8281 
8238 
3239 
4301 
4302 
4303 
4804 
4305 
4306 
4307 
4308 
4309 
4310 
4311 
4812 
4313 
4314 
4315 
4316 
4817 
4318 
4319 
4320 
4321 
4322 
4323 
4324 
4325 
4320 


From  same  omoible 


From  same  oraoible 


0.1 
O. 

F. 

I: 

F. 

O. 

O.. 

8.C.8",C.S., 

S.C.8",C.S, 

8",C.Si 

8"C.8., 

8",  C.St 

c.sVm 

C.S.lf 
C.  S.  \\ 

C.S.ig 

S.C.W.I.C1I.... 

S.  C.W.I.  Cig... . 
S.C.8.  W.LC.ig. 
S.  0.  S.  W^.  I.  C.  ^  ■ 

C.S.Jg 

C.S.« 

VW.L20 

V  W.I. 20 

3.C.V 


I 


1 


S.C.4I 
S.  C.  il 


K.C.i8 


s.c.^ 
I.'6'a" 

S.  Cy.  Jt 

8.Cf .. 
S.C|.. 

td:i: 

s.a{. 

t:::: 


C. 
S.C.A 


A 


Sq.  inch. 
.20 
.20 
.20 
1.00 
1.00 
Top  of  pig. 
Bottom  of  pig. 


LOO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.86 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 
1.00 
1.00 
1.00 
LOO 
1.00 
LOO 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
1.00 
LOO 


L129 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

1. 129 

1.129 

1.129 

L129 

1.129 

L129 

1.129 

L120 

L129 

L129 

1. 129 

L129 

1.129 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

L05 

L129 

L129 

L129 

L129 

L129 

1. 129 

L129 

L129 

L129 

1.129 

L129 

1.129 

L129 

L129 

L129 

L129 

1.129 

1.120 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

L129 

1.129 

L129 

1.129 

L129 

L129 

1.129 

1. 129 

L129 

Tensile  Rtrength. 


Poundt. 

7,010 

7,020 

6,989 

16,980 

26,  670 

27,480 

85,170 


27,820 
25, 410 
24,080 
23,040 
29,500 
29,060 
29,050 
28,980 
16. 310 
27. 620 
18,980 
26,190 

25,  810 
26,800 
28,550 
31,470 
31,000 
80,950 
31,600 
80,000 

29,  450 
30,580 
30, 900 
81,400 
31, 4H) 

28,  980 

30,  UIO 

29,  820 
29,700 
30,200 

30,  410 
30, 180 
20,  610 
29,040 
29.650 
28,630 
28. 460 
30,650 
30.080 
31, 620 

31,  280 
30,  880 
30. 140 
30, 030 
29,980 

26,  800 
20,180 
80,  690 
30,660 
29,890 
29,  410 
29,340 

29,  090 
28,  570 
28,030 
29,480 
20, 400 

30,  210 
30.470 
29,420 

27,  980 
2.>,  800 

25,  920 
2f..  240 

26,  980 
22,  270 
22,790 


PoundM. 
35,050 
35,100 
34,900 
16. 980 
26, 670 
27,480 
25,170 


27,820 
25,410 
24,080 
23,040 
29,500 
29,060 
29.050 
28,980 
16, 310 
27,620 
18,980 
26,190 
25,810 
26,800 
28,560 
81,470 
81,090 
80,950 
31,600 
80,600 
29.450 
30,580 
80.990 
31,400 
31,480 
28,980 
30,  010 
29,  820 
29,700 
30,200 
30, 410 
30,180 
30,940 
29, 040 
29,650 
28.630 
28,460 
80.650 
80,080 
81, 620 
31,280 
30,880 
30. 140 
80, 030 
29,980 
26, 800 
29,180 
80,600 
80,660 
29,890 
29,410 
20,340 
20,090 
28,570 
28,080 
29,480 
29,400 
30, 210 
80, 470 
29,420 
27,980 
25,  800 
25,  920 
25, 240 
26. 980 
22,  270 
22,700 


H,  Ex.  106- 
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CAST   IRON    AND   PIO   IRON. 
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OAST  lEOV  FROM  WATERTOWN  ARSENAL  FOUNDRT. 

Specimens  l'M29  diameter  were  tested  in  the  grooved  form. 


No.  of 
test 


2957) 
2958> 
2059) 
2989 1 
29905 

2991  ( 

2992  5 


MmAm  or  dosoriptioiu 


From  Mune  8".8  thell. 


Pigof  remeltedDyer  pnJeotilM... 

Pig  of  remelted  8  and  9  inch  BatlerprQjeotiles 

Specimeiu  cast  from  same  craoible  of  mftal ;  thoee 
marked  F.were  cast  with  siiioa  or  ALflux;  thoae 
marked  0.  cast  without  flax. 


2993 
299i 
2995 
2996 
2999 
8000 
8001 
8002 
2997 
2998 
8203 


3205 
8206 
8207 
8208 
8209 
8210 
3211 
8212 
8213 
8214 
3215 
3216 
3217 
3218 
3219 
8220 
3221 
8222 
8223 
8224 
8225 
8226 
8227 
8228 
8229 
8230 
8231 
8238 
8239 
4301 
4308 
4803 
4804 
4805 
4306 
4307 
4808 
4309 
4310 
4311 
4812 
4313 
4814 
4315 
4316 
4817 
4318 
4319 
4320 
4321 
4322 
4323 
4324 
4325 
4326 


0.1 
O. 

F. 

F.^ 
F. 


»From  name  onifCible 


From  same  omoible 


oj 

S.C.8",C.S, 
S.C.8",C.Sa 

8",C.8i 

8"C.a, 

8",C.8, 


c.  sVm 


S. 

S. 


c 
c 

as.ii. 

S.  C.W.I.  CM 

8.C.W.I.Cig 

S.C.8.W.LC.Jg.... 
S.C.S.W.I.C.4g.... 

C.S.i8 

C.S.J8 

VW.L20 

V  W.I. 20 

s.cv 


I 


Diam- 
eter. 


Inehet. 

.505 

.605 

.605 

1.129 

1.129 


Sectional 
area. 


Sq.  inch. 

.20 

.20 

.20 

1.00 

1.00 


Top  of  pig. 
Bottom  of  pig. 


1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.120 

1.129 

1.129 

1.129 

1. 129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1. 129 

1. 129 

1.129 

1.129 

1.129 

1.129 

1,129 

1.129 

1.129 

1.129 

1.129 

1.05 

L129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.120 

L129 

1.129 

1.129 

1.120 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1.129 

1. 129 

1.129 

1.129 

1.129 

1.129 


LOO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.86 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 
LOO 
1.00 
1.00 
LOO 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
1.00 
LOO 


Tensile  strength. 


Total. 


Poundg. 

7.010 

7,020 

6.  9R9 

16,980 

26,670 

27,480 

85,170 


27.820 
25, 410 
24,080 
23,040 
29,500 
29,060 
29,050 
28,980 
16. 310 
27.020 
18,980 
26,190 

25.  810 
26,800 
28, 550 
31,470 
31,000 
30,950 
31,600 
80,000 
29. 450 
30,580 
30,990 
31, 400 
31,4M) 
28,  980 
30,  UIO 
29.820 
29,700 
30,200 

30,  410 
30, 180 

26,  610 
29,040 
29,650 
28.630 
28,460 
30.050 
30, 080 
81,  620 

31,  280 
30,  880 
30, 140 
30, 030 
29,980 
26,  8UU 
29,180 
30,  690 
80,660 
29,890 
29,410 
29,340 
29,090 
28,  570 
28,030 
29,480 
29,400 
30,  210 
80,470 
29,420 
27,980 
25,  800 
25,  920 
25.  240 
26,080 
22, 270 
22,790 


Per 

square 

inch. 


PoundM. 
35,050 
35,100 
34,900 
10. 980 
26,  670 
27,480 
2Stl70 


27,820 
25,410 
24,080 
23,040 
29,500 
29,000 
29,050 
28,980 
16, 310 
27,620 
18,080 
26,100 
25,810 
26,800 
28,560 
81, 470 
81,090 
80.950 
31,600 
80,600 
29,450 
30,580 
30,990 
81,400 
31,480 
28,980 
30, 010 

29,  820 
29,700 

30,  200 
30, 410 
30,180 
30,940 
29, 040 
29,650 
28,630 
28,460 
30,050 
30,080 
81,620 
31,280 
30,880 
30. 140 
80,030 
29,980 
26, 800 
29,180 
80,090 
80,660 
29,890 
29,410 
20.340 
80,090 
28,570 
28, 030 
29,480 
29,400 
30, 210 
80, 470 
29,420 
27, 980 
25.800 
25,  920 
25, 240 
26, 980 
22,  270 
82,700 


H.  Ex.  1G5. 
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CAST   IRON   AND   PIG   IRON. 


TWO  SPECIMENS  OF  OAST  ISOV  EBOM  WATEETOWV  AESENAL 
POUNDET.  ONE  SPECIMEN  CAST  WITHOUT  FLUX  AND  ONE 
WITH  ALXTMINUM  FLUX. 

Ko.  812. 

SPECIMEN  WITHOUT  FLUX. 

Length,  3''. 

Diameter,  '^798. 

Sectional  area,  .50  nquare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Id  gauired  length. 

Bemarks. 

Total. 

Per  Miaare 
iocli. 

Coinprea- 

BiiiD. 

Set 

Pound*, 

500 

2,500 

5, 000 

7,500 

10, 000 

12,  500 

15,  000 

17,500 

20. 000 

22.  500 

25, 000 

27,  500 

30,000 

44, 810 

Poundi. 
1.000 
5,000 
10, 000 
15, 000 
20.000 
25, 000 
30.000 
35,000 
40,000 
45,000 
50. 000 
55,  000 

eo, 000 

89,620 

Inch. 
0. 
.0005 

.0022 
.0033 
.0045 
.  0056 
.0072 
.0090 
.0115 
.0153 
.0202 
.  0J70 
.0352 

Ineh. 

0. 

—.0001 
.0007 
.0008 
.0010 
.0013 
.0018 
.0027 
.00  to 
.0068 
.0105 
.0162 
.0228 

InitiaL  load. 
Ultimate  tirength. 

Failed  by  triple  flexure. 


No.  813. 


SPEOnCEN  WITH  ALUMINUM  FLUX. 


Length,  5". 

Diameter,  ''.798. 

Sectioual  area,  .50  square  IqcIl 

Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

Bamarks. 

Total. 

Per  Bqnare 
inch. 

Pound*. 
1,000 
6,000 
10,  000 
15,000 
20,000 
25,000 
30, 000 
35,  000 
40,000 
45,000 
50,000 
55,  000 
60,000 
86^200 

Compres- 
sion. 

Set 

Pounds. 

500 

2,500 

5,000 

7.600 

10,000 

12,500 

15, 000 

17.600 

20,  000 

22,500 

25,000 

27,500 

30,000 

43, 100 

Inch. 

0. 

.0006 
.0016 
.0027 
.0038 
.0050 
.0064 
.0080 
.0107 
.0140 
.0195 
.0265 
.0354 

Ineh. 

0. 

0. 

.0002 
.0002 
.0004 
.0006 
.0010 
.0016 
.0080 
.0053 
.0007 
.0154 
.0235 

Initial  load. 
Ultimate  strength. 

Failed  by  triple  flexure. 


CAST   IRON  AND   PIG   IRON. 
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CAST  IRON  FROM  WATERVLIET  ARSENAL. 


No.  of 
test. 

Mark. 

Diameter. 

Sectionid 
area. 

Tensile  strength. 

Fraotara. 

Total. 

Per  sanare 
incu. 

8306 

8307 
8232 
8233 
8231 
8235 
3236 
8237 

U 
13 

Inch. 

.505 
.564 
.605 
.506 
.505 
.506 
.505 
.506 

Bq.ineh, 
.20 
.26 
.20 
.90 
.20 
.20 
.20 
.20 

Foundi, 
4,340 
8.370 
5.610 
6,000 
6,130 
6,980 
6.100 
6.130 

Foundt. 
21,700 
83,480 
28,  050 
30.450 
80,650 
20.000 
80,500 
80,650 

Heiliam,  coarsei  graualar. 
Fin<^  ^ranalar. 
Crrauular. 

Do. 

Da 

Do. 

Do. 

Do. 

tehshe  tests  of  fig  ibovs. 

Specimens  l'M29  diameter  were  tested  in  the  grooved  form. 


No.  of 
test 


2060 
2061 
2066 
2067 
2085 
2086 
2076 
2077 
2987 
2078 
2970 
2080 
2088 
2081 
2082 
2062 
2063 
2068 
2060 
2074 
2075 
2070 
2071 
2072 
2078 
2983 
2084 


Deacription. 


pig. 


— do........  f 

"Jj iFrom  same  pig. 

ii.'.do  .'.'.'.*.".'.*  J 

Mairkirk  pig,  pile  1 

. ...do ................... 


...do  ............... 

Mairkirk  pig,  pile  2 . 
Mairkirk  pig,  pile  8. 
. . .  .do ................ 


...do 

Mnirkirk  pig,  pUe  4. 

r...dO 


.'^aJf.!'.'!}^'"  "»•?»« 


Katahdin  pig 
do. 


....do JCbarooal  gun  No.   4. 

....do >     samepig. 

Clifton  No.  6,  pig 

....do............ 


From 


Biohmond  Na  4^  gun  iron  pig 
....do......................... 

...do 

....do......................... 


Diameter. 


Sectional 
area. 


Tensile  strength. 


Sq.  inch. 
1.00 
1.00 
1.00 
1.00 

.50 

.50 
1.00 
1.00 

.50 
1.00 
1.00 
1.00 

.50 
1.00 
1.00 
1.00 
1.00 
LOO 
1.00 
1.00 

.60 
1.00 
1.00 
1.00 
LOO 

.50 
'      .60 


ToUl. 


Pound*. 
32,890 
31.480 
23,580 
24,190 
12,  570 
12.  250 
38,  310 
34, 320 

15,  910 
22,  300 
30,900 
20,  370 
14,620 
36,  870 
35,900 

16,  610 
15,720 
24,  510 
28,  440 
32, 470 
17, 140 
14^580 
14, 710 
26,450 
25,810 
13, 810 
18,040 


Per  sqaare 


ir  sq  aj 
incn. 


PoundM. 
32,890 
31,480 
23,  580 
24,190 
25, 140 
24^500 
38,310 
34,  320 
31,820 
22,300 
30,990 
29, 370 
29,240 
36, 870 
35,000 
16,610 
15,720 
24.510 
28,440 
32, 470 
84,280 
14,580 
14,710 
26  450 
25;  810 
27,820 
27,880 


1 


J 


COMPRESSION 


ov 
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No.  3854. 

Foar  pairs  of  springs  assembled  and  tested  together. 

Total  height  under  initial  load  6".27. 

MeaHarements  showing  the  compression  and  recovery  of  the  springs, 
and  permanent  sets,  were  taken  between  the  platforms  of  the  testing 
machine. 


Applied 
loads. 


600 

1.000 

1,500 

2,000 

2,  MO 

3.000 

8,500 

4,000 

4,600 

5.000 

5,500 

6.000 

0.600 

7,000 

7,500 

8,000 

8,500 

0.000 

0.800 

10.000 

10,600 

11,000 

11.600 

12.000 

12, 600 

18.000 

13,500 

14,000 


15,000 
16.000 
17,000 
18,000 
19.000 

ao,ooo 

21,000 
22,000 
2H,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
80,000 
81.000 
82,000 
88,000 
84,000 
35.000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
60.000 
70,000 
10,000 
20,000 
30,000 

a5.ooo 

40,000 


CompreMion  or  reooT- 
ery. 


TotaL 


Inch. 

a 

.0206 
.0491 
.0708 
.0913 
.1120 
.1325 
.1521 
.1718 
.1911 
.3108 
.2298 
.2497 
.2688 
.2878 
.8088 
,8248 
.8468 
.3666 
.8858 
.4038 
.4241 
.4440 
.4682 
.4833 
.6026 


.6771 

.6164 

.6571 

.6084 

,7391 

.7815 

.8248 

.8684 

.0130 

.0688 

1,0041 

1.0512 

1.1008 

L1406 

L1998 

L2524 

1.3057 

1.3580 

1.4129 

L4642 

1.5182 

L5672 

1.6139 

1.6464 

L6708 

1.6872 

L7061 

1.7120 

L7189 

1.7261 


.4736 

.8840 

t8561 

L5936 

1.7069 


SvooMsiTe. 


Inch. 

0. 

.0206 
.0285 
.0218 
.0210 
.0207 
.0205 
.0106 
.0107 
.0193 
.0197 
.0J90 
.0199 
.0191 
.0190 
.0205 
.0159 
.0226 
.0197 
.0198 
.0180 
.0203 
.0190 
.0102 
.0301 
.0193 
.0207 
.0187 


.0351 
.0303 
.0407 
.0413 
.0407 
.0424 
.0433 
.0436 
.0446 
.0453 
.0468 
.0471 
.0496 
.0488 
.0496 
.0532 
.0538 
.0523 
.0549 
.0518 
.0540 
.0402 
.0467 
.0325 
.0244 
.0164 
.0170 
.0060 
.0069 
.0079 


1.2526 
.8105 
.4721 
.2375 
.1133 


Fermaneiit 
oomprea- 
aion  Mt 


Inch, 
0. 


.0006 


.0018 


.0013 


.0081 


.0038 


.0044 


.0071 


.0023 
.0642' 


.0052 
.0062* 


.0100 
.0160" 


.0136 

".Urn 


.0188 
'.'0260' 


.0327 

".'oiw" 

'.'0498' 


.0508 
•0784 
.0845 


.0871 


BemarkB. 


Initial  load. 


Boated  15  hooiii 


Springs  remored  from  machine  and  allowed  to  rest  24  days ;  then  again  assembled  as  before 

^d  retested. 
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BELLEVILLE    SPRINGS. 


Ko.  3851— CoiJtiimed. 


Comprerainn  orrecoT* 

Applied 
loads. 

ery. 

ToUl. 

Successive. 

Poundt. 

Inch, 

Inch. 

500 

0. 

0. 

4,000 

.1505 

.1505 

8.000 

.3131 

.  1626 

12,000 

.4698 

.1567 

18,000 

.es88 

.1690 

20, 000 

.8095 

.1707 

2i.000 

.9877 

.1782 

28, 000 

1.1840 

.1963 

32,000 

1. 3873 

.2033 

36,000 

1.5047 

.1774 

40,000 

1.W57 

.0810 

44.000 

1.6840 

.0383 

48,000 

L7045 

.0205 

52, 000 

1.7181 

.0136 

48,000 

1.7085 

.0096 

44.000 

1.6926 

.0159 

40,000 

1.6667 

.0259 

30, 000 

1.6201 

.0466 

32,000 

1.5010 

.1101 

28,000 

1.3448 

.1562 

24,000 

1. 1758 

.1690 

20, 000 

1.0000 

.1758 

16, 000 

.8255 

.1746 

12,000 

.6446 

.1809 

8.000 

.4404 

.1052 

4,000 

.3424 

.1070 

4.000 

.1848 

.1676 

8.000 

.3492 

.1642 

12,000 

.5110 

.1618 

16,000 

.6771 

.1061 

20.000 

.8445 

.1674 

24. 000 

1.0240 

.1795 

28,000 

1.2190 

.1950 

32,000 

1.4182 

.1992 

36, 000 

1.5838 

.  1656 

40,000 

1.6554 

.0716 

36,000 

1.6031 

.0523 

32.000 

1. 4872 

.1159 

36,000 

1.5983 

.1111 

40, 000 

1. 6550 

.  0567 

36,  000 

1. 6050 

.0500 

.im 

32.  000 

1. 4889- 

28, 000 

1.  3344 

.1545 

24,000 

1. 1685 

.1659 

20,  000  5 

.9952 
.9910 

.1733 
.0042 

16,  000 

.8238 

.1672 

12,  000 

.6420 

.1818 

8.000 

.4505 

.  1915 

4,000 

.2437 

.2068 

4,000 

.1050 

.0487 

8.000 

.3598 

.1048 

12.  000 

.5198 

.1600 

16,  000 

.6860 

.1662 

20, 000 

.8580 

.  1720 

24,000 

1. 0;{37 

.1757 

28,  000 

1. 2.H45 

.2008 

32,000 

1.4280 

.1935 

36,000 

1.5842 

.1562 

40.000 

1. 6560 

.0718 

36,  000 

1.  6045 

.0515 

32. 000 

1.4845 

.  1200 

28, 000 

1.3353 

.1492 

24.000 

1. 1683 

.1670 

20, 000 ' 

.9954 

.1729 

16, 000 

.8228 

.1726 

12,  000 

.  0421 

.1807 

16,000 

.7930 

.1509 

20. 000 

.9515 

.1585 

24,  000 

1.1178 

.1663 

28,  000 

1.2640 

.1462 

32,  000 

1.4555 

.  1915 

36,000 

L5934 

.1379 

40. 000 

1. 6546 

.0011 

36.  000 

1.6050 

.0495 

32,  000 

'       1. 4910 

.1140 

28,000 

1.3383 

.1527 

Permanent 

compicH- 
siou  ttot. 


Inch. 
0. 


0374 


0473 


Remarks. 


Initial  load. 


After  snstainiiig  load  1  hour. 
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No.  3854 — Continued. 


Applied 
loads. 


f  ComproBsion  or  reooT- 
ery. 


Pound*. 
24, 000 
20, 000 
16.000 
12,000 
8,000 
4,000 


Total. 


Jnehet. 
1. 1712 
l.OOIO 
.8228 
.0486 
.456^ 
.2524 


Succcfidive. 


Inch. 
.1671 
.1702 
.1782 
.1743 
.  1917 
.2044 


Permanent 
coDipro.s- 
sion  861. 


Inch, 


.0496 


Remarks. 


Loaded  ten  times  with  40,000  pounds,  releasing  to  8,000  poonds  between  each  maximum  load. 
Under  the  tenth  loading  the  springs  remained  15  minutes. 


600 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

28.000 

82,000 

36.000 

40,000 

30, 000. 

32,000 

28,000 

24,000 

20,  000 

16, 000 

12, 000 

8,000 

4,000 


600 

4,000 

8,000 

12, 000 

16, 000 

20.000 

24,000 

28,000 

32,000 

36,000 

40,000 

82,000 

28,000 

24, 000 

20, 000 

16, 000 

12,000 

8,000 

4.000 

70,  <  00 

500 

4.000 

8,000 

12, 000 

16.000 

20,000 

24.000 

28, 000 

32,000 

36,000 

40,000 

36,000 

32,  000 

28.000 

24, 000 

20,000 

16,000 

12,000 

8,000 

4,000 


.2078 

.8728 

.6360 

.6970 

.8657 

1.0480 

1.2330 

1.4324 

1.5920 

1.6515 

1.6080 

1.4980 

1.3444 

1. 1762 

1.0005 

.8335 

.6528 

.4580 

.2526 


.1538 
.1646 
.1637 
.1010 
.1687 
.1823 
.1850 
.1994 
.1596 
.0596 
.0436 
.1100 
.1536 
.1682 
.1757 
.1670 
.1807 
.1948 
.2054 


.0640 


.0650 


Test  discontlnaed. 


a 

.0882 
.0817 
.1247 
.1637 
.2036 
.2437 
.2967 
.8469 
.8920 
.4170 
.8725 
.8830 
.2892 
.2458 
.2012 
.1566 
.1082 
.0647 

0. 

.0382 
.0436 
.0430 
.0390 
.0399 
.0401 
.0530 
.0502 
.0451 
.0250 
.0445 
.0305 
.0488 
.0434 
.0446 
.0440 
.0534 
.0486 

.0040 

.0067 
.0462 
.0882 
.1287 
.1717 
.2102 
.2552 
.8035 
.3537 
.8957 
.4200 
.4055 
.3767 
.8347 
.2943 
.2492 
.2037 
.1597 
.1)12 
.0671 

.0376 
.0420 
.0405 
.0430 
.0385 
.0450 
.0488 
.0502 
.0420 
.0243 
.0145 
.0288 
.0420 
.0404 
.0451 
.0456 
.0440 
.0486 
.0541 

."ooii 

Test  of  one  pair  of  springs. 


Initial  load. 


This  load  applied  and  releaaed. 


A  disc  of  brass  ".026  thickness  now  plaoed  between  the  two  springs  and  loads  renewed. 
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BELLEVILLE   SPRINGS. 


Fo.  3854 — Gontinaed. 


Applied 
loads. 

Compresston  or  reooT' 
ory. 

Permanent 
eorapres- 
aion  set. 

Remarks. 

TotaL 

Successive. 

Poufulf. 
500 
4,000 

aooo 

12,000 
18,000 
20,000 
24.000 
28,000 
82.000 
86,000 
40.000 
80.000 
82,000 
28.000 
94,000 
20,000 
18,000 
12.000 
8,000 
4»000 

Ineh, 

0. 

.0892 
.0807 
.1194 
.1506 
.3081 
.2438 
.2915 
.8405 
.8851 
.4115 
.8982 
.8708 
.8331 
.2909 
.2482 
.2032 
.1580 
.1081 
.0674 

Inch, 

a 

.0392 
.0415 
.0387 
.0402 
.0436 
.0407 
.0477 
.0490 
.0446 
.0204 
.0138 
.0274 
.0377 
.0422 
.0427 
.0450 
.0452 
.0499 
.0507 

Jfidk. 
0. 

Initial  load. 

•  •••••  w«*  •• 

.0040 

BELLEVILLE   SPRINGS. 


No.  4365. 
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Five  pairs  of  steel  springs  assembled  and  tested  together. 
Total  height  of  springs  under  initial  load  of  500  pounds,  6'MO. 
Total  weight,  54^  pounds. 

Dimensions  of  single  springs :  Exterior  diameter,  8'^60 ;  diameter  of 
central  hole,  2^^56 ;  thickness  of  metal,  ".31. 
Oonicily  of  spring,  ".26. 


AppUed 

lOMUI. 

Comprewioii  or  reoor- 
ery. 

Permanent 
ooroprea- 
bIod  net. 

lUmarlri. 

• 

TotaL 

SucceMive. 

500 

4.000 

8,000 
12,000 
16,000 
20,000 
16^000 
12,000 

8.000 

4,000 
600 

4,000 

8,000 
12,000 
16^000 
20,000 
24,000 
28.000 
82,000 
86,000 
40,000 
80,000 
82,000 
28.000 
24,000 
20,000 
16.000 
12,000 

8,000 

4,000 

500 

12,000 

11,900 

13;  000 

500 

Loadedi 

500 

4.000 

8.000 
12,000 
16.000 
20,000 
24,000 
38,000 
32.000 
86,000 
40,000 
86,000 
82,000 
28,000 
24,000 
20,000 
16.000 
12.000 

8,000 

4,000 
500 

0. 

.293 

.601 

.925 

L282 

1,684 

1,884 

L054 

.719 

.879 

indk. 
0. 

.298 
.308 
.324 
.357 
.402 
.800 
.880 
.335 
.840 

Ineh, 
0. 

Initinlloiid. 

• 

Load  left  on  sprinn  Satnrday  night 
Load  on  springs  Monday  morning,  after  forty 
hoars' rest. 

Dg  to  8,000  ponnds  between  each  maximum  load. 
» springs  remained  15  minutes. 

.026 

.826 

.637 

.951 

1.815 

1.690 

1.086 

3.140 

3,880 

2.285 

3.821 

3.396 

3.358 

3.196 

L998 

1.814 

1.616 

1.261 

.901 

.506 

.300 
.811 
.814 
.864 
.875 
.296 
.154 
.090 
.055 
.036 
.025 
.038 
.062 
.203 
.179 
.198 
.855 
.800 
.895 

.117 

1.051 

L056 

."iii" 

mdg.  releeai] 
li  loading  Uu 

.168 

ten  times  wi 

Uu 

th  40,000  pov 
ider  the  tentl 

.453 
.777 
L094 
1.471 
L835 
2.061 
2.181 
2.251 
2.293 
2.322 
2.800 
2.263 
2.204 
2.111 
1.949 
1,667 
1.816 
.949 
.561 

.289 
.825 
.317 
.377 
.804 
.226 
.120 
.070 
.042 
.029 
.022 
.087 
.059 
.093 
.162 
.282 
.351 
.367 
.388 

••■■•• •««••• 

.168 
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RUBBEU  BUFFERS. 


C0MPBE88I0N  OF  KUBBEB  BUTPEBS. 

liro.4239. 


Weight,  6  ponnds  4  onnoes. 


Applied  loads. 

In  total  length. 

Total. 

Per  square 
inoh. 

Comprea- 
sioD. 

Set 

Pounds. 
5,000 

Pounds. 

Inches. 
2.21 

Inches. 
.10 
.10 
.26 
.20 
.50 
.42 

After  5  minntea*  reati 
After  5  minatea'  reat. 
Aiter  6  minutea'  rest. 

10.  000 

2.80 

20,000 

8.28 

No.  4240. 


Weight,  6  pouDds  4^  onnces. 
Length,  6".00. 

Diameters  I  ^^^erior,  4".96. 
Diameters,  j  ^        y,^^ 


Applied  loada. 

In  total  lonii^th. 

Semarka. 

Total. 

Per  square 
inch. 

Corapres- 
aion. 

Set 

Pounds. 
5.000 

Pounds, 

XneJies, 
2.03 

Inches. 
.22 
.18 
.43 
.36 
.71 
.63 

After  5  minntea'  rest 
After  5  minutes*  rest 
Aiter  6  minatea*  reat 

10, 000 

2.75 

20,000 

8.23 

BUBBEB  BUFFERS. 
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No.  4241. 


Weight,  6  ponnds  8)  onnces. 
Length,  6". 

Diameters  i  Exterior,  5". 
i^iameters,  |  g^^j.^^  y,Q^ 


Applied  loads. 

In  total  length. 

Bemarks. 

• 

TotoL 

Per  sqiukre 
Inon. 

Comprea- 
aion. 

Set 

Poundt. 
6,000 

Poundt. 

Inehsa, 
1.80 

Inch, 
.12 
.08 
.28 
.24 
.47 
.40 

After  6  minutes*  rest. 
After  6  minotea'  real. 
Aft>er  5  minntee'  rest. 

10,000 

2.60 

20,000 

6.10 

No.  4242. 


Weight,  6  ponnds  8}  ounces. 
Length,  S^'.Ol. 

Diameterfl  i  Exterior,  6". 
i^iametere,  |  ^^^  ^„  ^g 


Applied  loAda. 

In  total  length. 

Bemarka. 

TotaL 

Persqaare 
inoh. 

Compres- 
aion. 

Set 

Poundt. 
5,000 

PouTtdi. 

Inehet. 
1.79 

Inch. 
.10 
.07 
.27 
.21 
.44 
.38 

After  6  minatea'  rest 
After  6  minntea*  rest 
Aft«r  6  minntea'  reat 

10,000 

2.61 

20,000 

8.14 

No.  4243. 


Weight,  6  ponnds  3^  onnces. 
Length,  5". 

Diameters  >  Exterior,  4".94. 
diameters,  '^  ^^^.^^  y,Qg 


Applied  loads. 

In  total  lenfi^th. 

Benuurka. 

Total 

Per  souare 
incn. 

Compres- 
sion. 

Set 

Poundt. 
6,000 

Poundt. 

Inehet. 
2.07 

Inch. 
.20 
.14 
.87 
.30 
.57 
.47 

After  6  minntea'  rest 
After  5  minntea'  rest 
Afl«r  6  minntea'  reat 

10,000 

2.76 

20,000 

8.28 

'^'r 


RUBBER    BUFFERS. 
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No.  4267. 


Weight,  6  poands  6  oanoes. 
Length,  4''.98. 

Diameters  i  Exterior,  4''.99. 
iiiameters,  |  g^^^^  ^„^g 


A|»pUed  loftds. 

In  total  length. 

Remarks. 

TotaL 

Per  tqnare 
inch. 

Conipree- 
•ion. 

8et. 

3,370 

Pwmd*, 

1.25 

Ineh. 
.08 
.05 
.05 
.04 

After  2|  hoars*  rest. 
After  2U  boors'  rest. 
After  24  boars'  rest 

No.  4268. 


Weight,  6  poands  5  oanoes. 
Length,  5".03. 

Diameters  [  ^^^"or,  4''.93. 
diameters,  ^  ^        ^„^ 


Applied  loads. 

In  total  length. 

Bemarkd. 

Tout. 

Per  sqoare 
incn. 

Compres- 
sion. 

Set 

Poutwf«. 
3,285 

Ttmiida, 

1.2C 

.MS 
.03 
.01 
.01 

After  2i  honrs*  rest 
After  21|  hoars'  rest 
After  24  hours'  rest 

No.  4269. 


Weight,  6  poands  8  oances. 
Length,  5''.06. 

Diameters  [  Exterior,  4''.98. 
ijiameters,  ^  3^^,^  ^,,^ 


Applied  loads. 

In  total  length. 

Bemarks. 

Total. 

Per  saaare 
incn. 

Compres- 
sion. 

Set 

(S710 

Fowidi. 

2.10 

Ineh. 
.14 
.07 
.05 
.04 

After  7\  hoars'  rest 
After  21  i  hoars'  rest 
After  24  hoars'  rest 

r-        '\ 


RUBBER   BUFFERS. 


Fo,  4270. 


Weight,  6  poands  5  oanceeu 
Length,  4''.97. 

T\;«.v,«4.«^«  (  Exterior,  4".94. 
Diameters, }  ^^^^  ^r^ 


So.  4271. 


Weight,  6  pounds  5  oances. 
Length,  4".06, 


No.  4272. 


Weight,  6  poands  6  ouHces. 
Length,  5".01. 

Tk;„.„»f«.~  (  Exterior,  4".99. 
Diameters,  {  g^^^^  i,,;^)^ 
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Applied  loads. 

In  total  lengili. 

Total. 

Per  sauare 
incn. 

Compres- 
sion. 

Set 

Poundt. 
6,000 

Foitndt. 

Inehe9 
2.07 

Inch. 
.09 
.05 
.04 
.03 

After  2^  boars'  rest. 
Aft«r  2u  hoars*  rest. 
After  24  hoars'  rest. 

Applied  loads. 

In  total  length. 

Bemarks. 

Total. 

Per  saaare 
inoh. 

Compres* 
sion. 

Set 

Potindt. 
18,480 

PpttfUft. 

Inehu. 
2.83 

Inch. 
.29 
.20 
.10 
.19 

After  2^  hoars'  rest 
After  20  hoars'  rest 
After  24  hoars' lest 

Applied  loads. 

In  total  length. 

Total. 

Per  sqnare 
inch. 

Compres- 
sion. 

InchM. 
8.86 

Set 

Poundt. 
13,480 

Poundt. 

Inch 
.33 
.24 
.23 
.28 

After  2k  hours*  rest 
After  20  hoars'  rest 
After  24  hours'  rest 

I 
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RUBBER    BUFFERS. 


No.  4347. 

Weight,  10  poands  14  ounces. 
Length,  &'.03. 


AppUed loads.       *     lo  totalleDgth. 

Bemarks. 

Totftl. 

Per  sonare 
inoa. 

Compres- 
sion. 

Set. 

Founds. 

5,000 

10,000 

20,000 

Poundi. 

Ineftsi. 
1.27 
2.29 
8.21 

Inch. 
.01 
.03 
.11 
.06 

• 

loimeiliate  set. 
After  20  minalea. 

") 


QUADRANTS  FROM  DISCS  OF  12-INCH  B.  L  RIFLED 
MORTAR  BODIES  NOS.  12  AND  21. 

Tested  by  compiessive  stress  applied  la  the  direction  of  the  chord  of  the  quadrant. 

* 

Lengthof  disc,  cjst-iron  body  No.  12,  ".75,  body  No.  24,  ".97. 


:z 


H.  Ex.  165 18  ,      753 


IZ-inchy^ 


Qaoj^etm 


J>a-e<& 


QUADBAMTS  FSOH  U-INCH  MOKTAS  BODIES. 
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TENSILE  TESTS 


OF 


SPECIMENS  FROM  MUCK  BAR  TENDER  AXLES 

NOS.  T,  8,  AND  9. 

ContinuatioD  of  tests.    See  Report,  1888. 
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RAILWAY   AXLES.  759 

Axles  Nos.  7  and  8  were  run  317^028  miles  each,  and  axle  No.  9, 
310,229  miles. 

When  received  for  testing  the  joarnals  of  the  axles  were  examined 
for  incipient  cracks,  and  their  alignment  ascertained  by  mounting 
upon  centers :  afterward  the  axles  were  cut  up  and  tensile  specimens 
taken,  three  trom  each  end  i^nd  three  from  the  middle  section  of  each. 

The  journals  of  axle  No.  7  presented  a  slightly  mottled  appearance, 
but  no  cracks  were  visible.  The  journals  ran  out  of  line  at  their  inner 
ends  when  mounted  upon  centers ;  end  A  ^  inch,  and  end  o  ^  inch,  and 
were  bent  in  the  opposite  direction. 

Journal  A  of  axle  No.  8  showed  no  unusual  appearance.  Journal  o, 
however,  was  slightly  mottled  at  the  inner  end,  and  there  was  visible 
to  the  unaided  eye  a  fine  crack  1.65  inches  long,  located  at  the  base  of 
the  fillet,  .16  of  an  inch  from  the  inside  end  of  the  journal. 

Mounted  upon  centers  journal  A  ran  out  of  line  .20  of  an  inch ;  journal 
0  .18  of  an  inch,  both  being  bent  in  the  same  direction. 

The  crack  in  journal  o  was  quartering  with  the  concave  side  of  the 
bend. 

Journal  A  of  axle  No.  9  had  a  mottled  appearance,  and  there  was  a 
crack  in  sight  1.75  inches  long  visible  to  the  unaided  eye.  There  was 
also  a  shorter  crack  '^25  long  on  the  opposite  side  of  the  journal.  These 
cracks  were  located  at  the  base  of  the  fillet  at  the  inner  end  of  the 
journal. 

'Fractured  specimen  No.  4186  firom  end  o  of  axle  No.  8  displayed  a 
crack  on  the  side  which  was  next  the  journal-bearing,  and  in  the  vicinity 
of  the  neck  at  the  inner  end  of  the  journal. 

The  location  of  the  crack  and  its  appearance  leads  to  the  conclusion 
that  it  was  a  part  of  the  crack  observed  before  the  axle  was  cut  into 
specimens,  and  notwithstanding  its  presence  rupture  of  the  specimen 
occurred  2^  inches  from  that  place. 
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RAILWAY    AXLES. 


SPECIMEHS  PROM  AXLB  VO.  7. 


No-  4170, 

Marks,  ^f 
Diameter,  I'M  29. 
Sectional  area,  1.  square  iDcb. 
Gauged  length,  8". 


Total. 

id  loAds. 

Per  sqnare 
inch. 

In  gauged  length. 
Elongation.        Set. 

Remarks. 

Poundt. 
1.000 
5,000 

Pounds. 
1,000 
5,000    . 
10,000 
15,000 
18.000 
19, 000 
20,000 
21.000 
22,000 
23,000 
24. 000 
25,000 
26,000 
27,000 
28,000 
29,000 

Inehct.' 
0. 

.0010 
.0025 
.0039 
.0050 
.0056 
.0125 
.0170 
.0267 
.0345 
.0470 
.0605 
.0800 
.0090 
.  1230 
.1435 

7/1  eft. 
0. 

Initial  load. 
Elastic  limit 

• 

Tensile  strength. 
At  time  of  fracture. 
=  28.5  percent. 

10.000 
15.000 
1ft.  000 
19, 000 

0. 
0. 

20.000 
21.000 

.0070 

22,000 

2:3, 000 

24,000 

25, 000 

26,000 

27, 000 

28,000 

20,000 

30,000 

30, 000              .17 
81.000              -90 

31.000 

32,000 

32,000 
33,000 
34,000 
35,  000 
36,000 
37.000 
38,000 
30,000 
40.000 
41.  000 
,42,000 
43,000 
44, 000 
45,000 
4%  7tfO 

.22 
.27 
.20 
.31 
.35 
.40 
.44 
.40 
.57 
.62 
.70 
.82 
.06 
1.22 
1.68 

33,000 

34,  000 

30,000 

30,000 

37, 000 

38,  000 

39, 000 

40,  000 

41,000 

42,000 
43,  000 
44,000 

45,000 
4.">,  790 

40,  200 
0 

0 

2.28 

Elongation  of  inch  sections,  ".20,  ''.24,  ".26,  ".40,  ".68»,  ".23,  ".19,  ".18. 

Fractured  ".25  from  middle  of  stem,  or  7^"  from  the  end  of  the  axle. 

Appearance,  fibrous. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 


RAILWAY   AXLE8. 

No.  4171. 

Markfl,  ^J^ 
Diameter,  l'M29. 
Sectional  area,  1.  sqaare  inch. 
Gauged  lengtli,  8''. 
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Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 
1,000 
6.0U0 
10,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20.0U0 
21,000 
22,0u0 
28,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33.000 
34,000 
85,000 
36.000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,0U0 
44,860 
39,000 
0 

PoundB. 
1,000 
5,000 
10,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,0^0 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
80.000 
31,000 
32,000 
33,000 
34,000 
85.000 
36,000 
87.000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
44,860 

JnehBt, 

0. 

.0010 
.0025 
.0040 
.0042 
.0045 
.0049 
.0053 
.0072 
.0195 
.0285 
.0113 
.0555 
.0670 
.0870 
.1075 
.1290 
.  152.) 
.1750 
.20 
.22 
.26 
.20 
.32 
.86 
.40 
.45 
.60 
.58 
.66 
.76 
.90 

1.08 

1.50 

Inehei. 
0. 
6. 
0. 
0. 

Initial  load. 
KlaaUc  limit 

Tensile  strenetlL 
Attlmeof  ruptare. 
=23. 7  per  cent. 

.••••.  ••••. • 

•«•■••••«•«• 

0 

1.90 

Elongation  of  inch  sections,  ".16  'M7.  ".17  ".23  ".44«  ".41*  ".19  ".13 
Fractured  3". 75  from  neck,  or  8^"  from  end  of  axle.    Appearance, 
fibrous. 
Diameter  at  fracture,  ".85.    Area,  .507  square  inch* 
Gontraction  of  area,  43.3  per  cent. 
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RAILWAY   AXLES. 


No.  4172. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  incb. 
Gauged  length,  8". 


Applied  loads. 

In  Raa(;ed  length. 

HemtktkM. 

Total. 

Per  square 
incb. 

1 
Elon  gallon.' 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15, 000 
16,000 
17,000 
18, 000 
19.000 
20,000 
21,000 
22  000 
23,000 
24, 000 
25,000 
26.000 
27,  000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37, 000 
38.000 
39,000 
40,000 
41,000 
42.000 
43.000 
41,000 
45,000 
0 

Pounds. 
1,000 
5.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,-000 
29,000 
30, 000 
31,000 
32,000 
33.000 
34,000 
85,000 
36,000 
37, 000 
38,000 
39,  000 
40,000 
41,000 
42,000 
43,  000 
94,000 
45,000 
0 

Inches. 
0. 

.0010 
.0025 
.0040 
.0044 
.0047 
.0053 
.0065 
.0122 
.0173 
.0240 
.0328 
.0428 
.0536 
.  0725 
.0850 
.1015 
.1190 
.1370 
.1605 
.19 
.22 
.26 
.29 
.82 
.37 
.41 
.47 
.52 
.59 
.69 
.80 
.97 
1.27 
1.74 

1 

Inch. 
0. 

Initial  load. 
Elastic  limit 

» 

Tensile  strength. 
=»?1.7  per  cent. 

.0001 
.0001 

• 

■ 

•  ■••••  •••*•« 

Elongation  of  inch  sections,  'M5,  ".25,  ".60*,  ".28,  ".14,  ".12,  ".10, 
".10. 

Fractared  3".4  from  the  neok  or  8|"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous. 

Diameter  at  fraatore,  "^4.    Area,  .554  sqaare  inch. 

Contraction  of  area,  44.6  per  cent^ 


.    RAILWAY  AXLES. 

Na  4173. 

Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  I  square  inch. 
Length  of  stem,  12^'. 
Gauged  length,  10". 
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Applied  loads. 

In  franged  length. 

Total. 

Per  sanare 
inoD. 

Blongntion. 

Set. 

Poundi. 
1.000 
5,U00 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
20.000 
30,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,420 
40,200 
0 

Poundt, 
1,000 
5,000 
10,000 
16,000 
20,000 
21,000 
22.000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
82,000 
83,000 
34.000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
45,420 

Inehet. 

0. 

.0015 
.0032 
.0040 
.0067 
.0071 
.0076 
.0081 
.0092 
;0258 
.0348 
.0535 
.0832 
.0930 
.1300 
.1525 
.10 
.24 
.28 
.32 
.38 
.43 
.40 
.54 
.63 
.73 
.86 

1.00 

1.22 

1.53 

2.10 

Inch. 
0. 

Initial  load. 
Elastic  limit 

t 
/ 

Tensile  strongth. 
At  time  of  rupture. 
=  24.6  |ier  cent. 

0. 
0. 
0. 

0 

2.46 

Elongation  of  inch  sections,  'M7,  'M7,  ".16,  'M7,  ''.20,  ''.29,  ".69*, 
".26,  ".22,  ".23. 
Fractured  6"  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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BAILWAY  AXLES. 


No.  4174. 


Marks,  \^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12'^ 
Ganged  length,  lO"'. 


Applied  loads. 

In  iraaged  length. 

TotoL 

Persqaare 
inch. 

Elongation. 

Set 

Remarks. 

Poundt. 
1.000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
26^000 
27.000 
28,000 
28,000 
30,000 
81,000 
32,000 
83,000 
34,000 
86,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
45,040 
88,600 
0 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
46,040 

Jnehtt. 

0. 

.0014 
.0032 
.0050 
.0067 
.0071 
.0076 
.0081 
.0091 
.0171 
.0380 
.0635 
.0865 
.1115 
.1305 
.17 
.20 
.24 
.28 
.32 
.37 
.42 
.49 
.66 
.62 
.72 
.83 

LOO 

1.19 

1.51 

2.08 

Inehtt. 
0. 

Initial  }o\A. 

0. 
0. 
0. 

Elastic  llmil 

.0083 



Tcnaile  atreosth. 

At  time  of  rupture. 
=  26.5  per  cent. 

0 

2.66 

Elongation  of  inch  sections,  'M8,  'M8,  ''.20,  ".20,  ".23,  ".33,  ".60*, 
".28,  ".24,  ".21. 
Fractured  6"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".81 ;  area,  .515  square  inch. 
Contraction  of  area,  48.5  per  cent. 


BAILWAY   AXLES. 
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No,  4175. 


Marks,  ^^ 
Diameter,  I'M  29. 
Sectional  area,  1  square  loch. 
Length  of  stem,  12". 
Oaaged  length,  10^'. 


r 


Applied  loadti. 


Total 


Poundt. 
1.000 
5,000 
10.000 
15.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
28,000 
27.000 
28.000 
29,U00 
30.000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
87,000 
38,000 
88.000 
i0.000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,  SAO 
38,900 
0 


Per  square 
inch. 


Ptnmdt. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26.000 
27,000 
28,000 
29,000 
80,060 
81,000 
82,000 
88,000 
84,000 
86,000 
86,000 
37,000 
38,000 
39,000 
40.000 
4J,000 
42.000 
43,000 
44,000 
45,000 
46,880 


In  ganged  length. 


Elongation. 


Inehe*. 

0. 

.0015 
.0031 
.0049 
.0066 
10070 
.0074 
.0079 
.0086 
.0098 
.0260 
.0452 
.0770 
.1025 
.1240 
.1560 
.1825 
.2% 
.26 
.fiO 
.85 
.40 
.45 
.52 
.58 
.67 
.78 
.90 

1.08 

1.81 

2.08 


2.73 


Set 


Ififh. 
0. 


0. 
0. 
0. 


Kemarks. 


iDitial  load. 


ElasUc  limit. 


.0015 


Tensile  strength. 
At  time  of  i  uptare. 
=  27.3  per  coot. 


Elongation  of  inch  sectioas,  '^27,  '^23,  ''.25,  ''.28,  ".68*,  ".36,  ".21, 
".18,  ".18,  ".18. 
Fractured  at  middle  of  stem.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  cent. 
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RAILWAY   AXLES. 


No.  4176. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectioual  area,  1  square  inch. 
Gauged  leugth,  8'^ 


Applied  losdA. 

In.  ganged  length. 

Bemarks. 

Total. 

Per  souare 
iocn. 

Slonication. 

Set 

Poundt. 
1,000 
5,000 
10.000 
15,000 
18,000 
19.000 
20,  000 
21,000 
22,000 
23, 000 
24,000 
25,000 
26,000 
27, 000 
28,000 
29, 000 
80,000 
31,000 
82,000 
33, 000 
34.000 
35,000 
36.000 
37.  UOO 
3?,  000 
39, 000 
40. 000 
41,000 
42,  OOO 
43, 000 
44, 000 
44,640 
0 

Povndi. 
1.000 
6,000 
10,000 
15.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,  000 
44,000 
44,640 
0 

Inehei. 

0. 

.0011 
.0025 
.0038 
.0048 
.0053 
.0085 
.0161 
.0246 
.0341 
.0468 
.0^18- 
.0815 
.0983 
.1218 
.1408 
.18 
.20  . 
.22 
.26 
.30 
.32 
.37 
.40 
.45 
.50 
.58 
.68 
.77 
.90 

1.10 

1.50 

1.79 

Inch. 
0. 

IniUalload. 
Slaatio  Uaiit 

• 

• 

0. 

Tensfle  strength. 
=22.4  per  cent. 

i 

Elongation  of  inch  sections,  'M5,  'M8,  ".30,  ''.69,  M9.  M3,'M4,  'Ml. 
Fractured  4'^25  from  the  neck  or  8J"  from  the  end  or  the  axle.    Ap- 


pearance, fibrous,  seamy. 
Diameter  at  fracture,  ''M,    Area,  .581  square  inch. 
Contraction  of  area,  41.9  ^)^  cent. 


RAILWAY   AXLBS. 

No.  4177, 

Marks,  ^^ 
Diameter,  rM29. 
Seotioual  area,  1  square  inch. 
Gauged  length,  8'^ 
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Applied  loftds. 

In  ganged  length. 

Bum  arks. 

TotaL 

Parsqnare 
incD. 

Elongation. 

Set. 

Pound*, 
1,000 
6.000 
10,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,006 
28,000 
24,000 
25.000 
26|000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85.000 
36,000 
87,000 
88.000 
39,000 
40.000 
41,000 
42,006 
43,000 
44  000 
44.880 
38,000 
0 

Pound*. 
1,000 
6,000 
10,000 
16^000 
17,060 
18,000 
19,000 
20,000 
11,000 
22,000 
23,000 
84,000 
26,000 
26.000 
27,000 
28,000 
28,000 
30,000 
31,000 
82,000 
33.000 
34,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42.000 
43,000 
44.000 
44,380 

0. 

.0011 
.0026 
.0040 
.0046 
.0040 
.0053 
.0057 
.0069 
.0240 
.0396 
.0630 
.0800 
.0970 
.1130 
.1350 
.1560 
.18 
.21 
.23 
.27 
.81 
.84 
.88 
.42 
.48 
.64 
.62 
•71 
.82 
.08 

1.21 

1.47 

Xneh. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit 

• 
• 

Tonmle  strength, 
^t  time  of  rapture. 
=  22.5  per  cent. 

.0004 

■    «  *  *^«    •    •  •  •  »    V  « 

6 

1.80 

.» 


Elongation  of  inch  sections,  'M3,  'M5,  ".19,  '/;.32,  'y^l*,  '^.20,  ".15, 
M5. 

Fractured  at  middle  of  stem,  or  7|"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous. 

Diameter  at  fracture,  '^84.    Area,  .554  square  inch* 

Oontraction  of  area,  44.6  per  cent. 
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RAILWAY    AXLES. 


No.  4178. 

Marks,  \^ 
Diameter,  l'M29. 
Sectional  area,  1.  square  inch. 
Ganged  length,  8'^ 


Applied  loads. 

Id  gaiijcod  length. 

1 

Total. 

Per  M|aare 
iiicb. 

EIoDgatioD. 

Set. 

Remarks. 

Poundi. 
1,000 
6,000 
10,000 
16,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,0^K> 
80,000 
31.000 
82,000 
83,000 
84,000 
8^000 
36,(100 
87.000 
88,000 
89,000 
40.000 
41,000 
42,  UOO 
43,000 
44,000 
44.060 
32,200 
0 

Pounds. 
1,000 
5.000 
10,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
80.000 
31.000 
82,000 
83.000 
84  000 
85.000 
86,0uO 
37,000 
38.000 
89.000 
40.000 
41,000 
42.000 
48.  UOO 
44,000 
44,060 

TnchtM 
0. 

.0012 
.0025 
.0042 
.0046 
.0052 
.0059 
.0075 
.0148 
.0261 
.0340 
.19i0 
.33 
.25 

fncheg. 
0. 

0 
0. 
.0002 

Initial  load. 
Blastio  limit. 

• 

Tensile  strength. 
At  time  of  rnptoro. 
=21.6  per  cent. 

.0095 

.20 

.32 
.86 
.40 
.44 
.50 
.67 
.63 
.71 
.82 
.97 
1.22 
1.87 

0 

1.73 

Elongation  of  inch  sections,  ".13  ".16  'M9  ".27  ".57*  ".17  ".13  ".11. 
Fractured  4"  from  the  neck,  or  6".75  from  the  end  of  the  axle. 
Appearance,  flbroas,  seamy. 
Diameter  at  fracture,  ".87.    Area,  .594  square  inch. 
Contraction  of  area,  40.6  pBr  cent. 
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SPECIMEHS  FBOM  AXLE  HO.  & 


No.  4179. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  8'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Totol. 

Per  sqnare 
incB. 

Elongation. 

Set 

Inch. 
0. 

1,000 
6.04)0 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
2o,000 
27,000 
28,000 
20,000 
80.000 
81,000 
82,000 
83.000 
84.600 
86,000 
86.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
0 

Pounda. 
1,000 
6.000 
10.000 
15,000 
16,000 
17,000 
18, 000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28.000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
34,000 
86.000 
86,000 
37,000 
38,000 
89,000 
40,000 
-     41, 000 
42,000 
43,000 
44.000 
45,000 
0 

Inches. 

0. 

.0010 
.0025 
.0039 
.0041 
.0044 
.0047 
.0057 
.0081 
.0114 
.0168 
.0255 
.0420 
.0555 
.0741 
.0940 
.1157 
.1395 
.1585 
.19 
.22 
.25 
.28 
.31 
.35 
.40 
.44 
.50 
.57 
.64 
.74 
.84 

1.03 

1.50 

1.71 

TniUal  load. 
Elastic  limit. 

Tensile  strength. 
=  21.4  per  cent. 

0. 

0. 

Elongation  of  inch  sections:  ".12,  ".16,  'M6,  ".19,  ".25,  ".23,  ".43»,  ".IS. 

Fractured  2".5  from  neck,  or  9J"  from  the  end  of  axle.  Ai)pearaTice 
fibrous,  lamellar.  Numerous  cracks  developed  during  the  test  in  the 
8urfa<;e  of  the  stem,  beginning  at  a  point  7"  from  the  end  of  the  axle 
and  extending  along  4"  to  the  neck  of  the  specimen,  which  was  11^" 
from*  the  end  of  the  axle.  The  cracks  were  principally  confined  to  that 
half  of  the  cylindrical  surface  which  laid  nearest  the  surface  of  the 
iournal  of  the  axle. 

Diameter  at  fracture,  '^95;  area,  .709  square  inch. 

Contraction  of  area,  29.1  per  cent, 

fl.  Ex.  165 49 


n 
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RAILWAY   AXLES. 


No.  4180. 


Marks,  ^J^ 
Diameter,  r'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  8''. 


Applied  loads. 

In  «:auiecd  length. 

ToUl. 

Per  M  u*re 
inch. 

'                 i 
Elongation.        Set.        ' 

Bemarks. 

1 

Pounds. 
1.000 
5,000 
10,000 
is.oro 
10,000 
17,000 
18.000 
10,00U 
20.000 
21,000 
•j2,  01^ 

2;i,ooo 

24,  000 
25, 000 

26.  OiO 

27,  OCO 
28^000 
29,000 
30,000 
31.  COO 
82,  000 

33,  000 

34,  OOO 

35,  OOO 
30.  COO 
37, 000 
38,000 
39,000 
40,(00 
41.000 
42,000 
43,000 
44,000 
44,  720 

0 

Pounds. 
1,000 

6,  mo 

10,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20.0U0 
21,  000 
22,000 
23.000 
24,000 
25,  000 
26,000 

27.  (»i»0 

28,  OoO 
29,000 

30.  000 

31.  0(»0 
32,000 
33, 000 
34,000 
85, 000 
36.000 
37, 000 
38,000 
89,  000 
40,  000 
41,000 
42,  000 
43,000 
44, 000 
44,720 

Inches. 
0. 

.0010 
.  0025 
.0010 
.0043 

Inch. 

0. 

0. 

0. 

0. 

1 
Initial  load. 

.0047 
.0050 
.00v4 

.0080 

Elaatic  Umik 

.  01->8 
.021.^ 
.  0.J55 
.0450 
.  051 0 
.0710 
.  0900 

Tenflile  strength. 
19.0  per  cent. 

1 

.1085 

.1295 

.1540 

.1768 

.20 

.23 



1 ' 

.27 
.30 
.35 
.38 
.43 
.49 
.50 
.63 
.74 
.87 
1.00 

^ 

1.33 

1.57 

Elongation  of  inch  sections:  ".10,  Ml,  ".12,  ".15,  ".10,  ".21,  ".37», 

//  Q<>» 

Fractured  1".30  from  the  neck,  or  lOJ"  from  the  end  of  the  axle. 

Appearance,  fibrous,  seamy. 

Diameter  at  fracture,  ".91.    Area,  .650  square  inch, 

Ci;u traction  of  area,  35.  per  cent. 


RAILWAY   AXLKS. 
No.  4181. 
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Marks,  ^  ®  • 

Diameter,  l'^035. 

Sectioual  area,  .841  square  inch. 

Oaaged  leugth,  8^^ 


Applied  loads. 

In  g»aged  length. 

. 

TotaL 

Per  pqaare 
inon. 

Elongation. 

Set. 

Pounds. 
641 
4,205 
8,410 
12.615 
13.456 
14.207 
16,138 
15,979 
16,820 
17,661 
18,502 
10,343 
20,184 
21,026 
21.866 
22,707 
23.548 
24,389 
25,230 
26,071 
26,912 
27,753 
28,504 
29,435 
80,276 
81, 117 
81.958 
82,799 
83,640 
84,481 
85,322 
86.163 
86,900 
0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
43,880 
0 

Inches. 
0. 

.0011 
.0034 
.0038 
.0040 
.0042 
.0045 
.0049 
.0053 
.0076 
.0135 
.0210 
.0315 
.0445 
.0502 
.0703 
.0834 
.1028 
.1220 
.1400 
.1665 
.19 
.22 
.25 
.30 
.84 
.88 
.42 
.48 
.56 
.63 
.75 

Ineh. 
0. 
0. 
0. 

0. 

Initial  load. 

V 

• 

Elaatio  limtti 

• 

TengUe  strength. 
=13  per  cent. 

.0001 

1.04 

Elongation  Of  inch  sections:  ".13,  ".35»,  'M3,  ".12,  'MO,  ''.09,  ".07, 
".05. 

Fractured  2"  from  the  neck,  or  9|"  from  the  end  of  the  axle.  Ap< 
pearauce,  fibroas,  lamellar. 

Knmerons  cracks  were  developed  in  the  cylindrical  sarface  of  the 
stem,  at  a  distance  of  7"  to  10"  from  the  end  of  the  axle. 

Diameter  at  fractnre  ".87.    Area,  ".694. 

Contraction  of  area,  29.4  per  cent 
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Na4182. 


Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12'^ 
Gauged  length,  10''. 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,0CO 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28.000 
20,000 
80,000 
81,000 
82,000 
83,000 
34,000 
33,000 
30,000 
87.000 
88,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46.460 
89,800 
0 


Per  saoare 
inch. 


PcundB. 
1,000 
S.000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
28,000 
27,000 
28,000 
29.000 
80,000 
81,000 
32,000 
83,000 
84,000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
48,000 
46,460 


In  ganged  length. 


Elongation. 


Inehet, 

0. 

.0015 
.0032 
.0050 
.0060 
.0073 
.0078 
.0083 
.0090 
.  .0108 
.0190 
.0305 
.0480 
.0650 
.0950 
.1895 
.17 
.20 
.24 
.28 
.32 
.85 
.41 
.40 
.54 
.62 
.74 
.88 

LOO 

1.22 

1.68 

2.0U 


2.50 


Set. 


Inch, 
0. 


0. 
0. 


.0001 


.0023 


Remarks. 


Initial  load. 


EUslic  limit. 

Rested  under  initial  load  1  horn. 


Tensile  strengtb. 
A  t  time  of  mptare. 
=25  per  cent. 


Elongation  of  inch  sections,  ".17,  'M8,  ".22,  ".53*,  ".41,  ".23,  ".23, 
".20,  ".17,  ".16. 
Fractured  6"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  centl 
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Ko.  4183. 


Marks,  ^^ 
Diameter,  V\129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12'^ 
Gauged  length,  10'^    . 


AppUed  iMids. 

In  tsukg9d  length. 

• 

Total. 

Per  aquftre 
inch. 

Elongation. 

Set 

Pound*. 
1,000 

■   6.000 
10.000 
16.000 
20.000 
21,000 
22,000 
23,000 
24,009 
26.000 
26^000 
27,000 
28.000 
29,000 
30.000 
81.000 
82.000 
38,000 
84,000 
85.000 
36.000 
87.000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
0 

Pounds, 
1.000 
6.000 
10,000 
15.000 
2U,000 
21.000 
22,000 
23.000 
24.000 
25.000 
26.000 
27,000 
28,000 
29.000 
30.000 
81,000 
82,000 
83.000 
84.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
4i.000 
45,000 
46,000 
0 

Jnehu. 

0. 

.0015 
.0032 
.0050 
.0068 
.0072 
.0077 
.0082 
.0092 
.0180 
.0248 
.0428 
.0.^70 
.0770 
.1125 
.1496 
.20 
.22 
.26 
.29 
.84 
.89 
.45 
.52 
.58 
.68 
.78 
.90 

1.09 

L84 

1.85 

2.86 

Iheh, 
0. 

luitua  load. 

a 

0. 
0. 

• 

Elastic  limit. 

Tensile  strengtlu 
=23.6  per  oent. 

.0044 

Elongation  of  inch  sections:  ".16,  'M9,  '^26,  "M*.  ''.28,  ".30,  M8, 
".16,  ".16,  ".17. 
Fractured  5".5  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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^..- 

^' 


Na  1182. 


Marks,  ^^^ 
Diameter,  1^M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  12'^ 
Gauged  length,  W. 


Applied  loMis. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqaare 
incD. 

Elongation. 

Set. 

Poundc 
1,000 
5,000 
10.000 
15,000 
20,000 
21,0C0 
22,000 
23.000 
24,000 
25,000 
28,000 
27.000 
28,000 
20.000 
80.000 
81,000 
82.000 
83,000 
34,000 
83,000 
36,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
46.460 
39.800 
0 

Pound*. 
1,000 
6^000 
10,000 
16,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
28.000 
27,000 
28.000 
29.000 
80.000 
81,000 
32,000 
33,000 
84,000 
35.000 
36,000 
37.000 
88,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
48,460 

JfidkM. 

0. 

.0015 
.0032 
.0050 
.0069 
.0073 
.0078 
.0083 
.0090 
.    .0108 
.0190 
.0305 
.0480 
.0650 
.0950 
.1895 
.17 
.20 
.24 
.28 
.32 
.85 
.41 
.49 
.54 
.82 
.74 
.86 

1.00 

1.22 

1.68 

2.0U 

Inch, 
0. 

Initial  load. 

F.bMtic  limit. 

Rented  nnder  initial  load  1  hour. 

Tensile  strength. 
At  time  of  mptare. 
—  25  percent. 

0. 
0. 
.0001 

.0023 

» 

0 

150 

Elongation  of  inch  sections,  'M7,  'M8,  ".22,  ''.53*,  'Ul,  '',23,  ".23, 
".20,  ".17,  ".16. 
Fractared  6"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  cent. 
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No.  4183. 


Marks,  \* 
Diameter,  1".129. 
Sectional  area,  1  square  inch* 
Length  of  stem,  12'^ 
Ganged  length,  10'^    . 


Applied  loftds. 

In  Raoffed  length. 

Bemarks. 

• 

Total. 

Peraquare 
inch. 

Elongation. 

Set 

Pounds. 
1,000 

'  6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
20^000 
27,000 
28.000 
29,000 
80.000 
81.000 
82,000 
33,000 
84,000 
36,000 
30,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
0 

Pounds, 
1,000 
6,000 
10,000 
16,000 
2U,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
80,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
0 

Inekss. 

0. 

.0016 
.0032 
.0050 
.0068 
.0072 
.0077 
.0082 
.0092 
.0130 
.0248 
.0426 
.0570 
.0770 
.1136 
.1495 
.20 
.22 
.26 
.29 
.84 
.89 
.45 
.52 
.58 
.08 
.78 
.90 

1.09 

1.84 

1.85 

2.80 

0. 

Initial  load. 

• 
Elaatic  limit 

Tensile  strength. 
=23.6  per  oent. 

0. 
0. 
0. 

.0044 

. 

Elongation  of  inch  sections:  'M6,  'M9,  ''.26,  ".«)•,  ''.28,  ".30,  ".18, 
".16,  ".16,  ".17. 
Fractured  5".5  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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No.  4184. 
Marks,  \^ 
DJHiiititer,  1".129. 
Sfcliitiittl  Hred,  i.  aqnare  inch. 
Li'ii^tb  ot'Btum,  12". 
Gnuge<l  length,  10". 


Al.pl 

Hi  l<H<l>. 

Id  g.ugFd  Unilh. 

T..., 

's- 

-— 

^ 

KmntiM. 

J  (WO 

lo.ouu 

2o:«o» 

M.llOO 
28,000 

s>.oo« 

(O.OOO 

SI. 000 

S3.  000 

ss 

s«.ooo 

3b!oO0 
B»,0«l 

w.ooo 

41,000 
43,000 

♦4.000 

4t.K>0 

30.70O 

1,  rod 

o.o-n 
10.  oca 

15,000 

20,000 
SI,  DOD 

ziooo 

33,000 

Is 

ST.OOO 

mow 

2*.  000 

r,:Z 

81.000 
BJ.OO* 

»4,00« 

3s.oaa 
»«.ooo 

87,000 

sz 

40.000 
41,000 
4t:0O0 

M.KK) 

»S,HO 

0. 

ItuK 

Initliil  loHl. 

0081 

oise 

U730 

IHW 

l&SO 

n 

8« 
H 

aa 

0. 
0. 

Elwtto  llmlb 

.0070 

LO] 

Li 

0 

=  2S.p.rc.I-'! 

UlongatioD  of  inch  sections :  ".29,  ".25,  ".45»,  ".48',  ".23,  ".] 
M7,  ".18,  ".13. 
Fractured  5"  from  the  neck.     Appearance,  fibrons,  seamy. 
Diameter  at  fractare,  ".S3.     Area,  .541  square  inch. 
ContracUon  of  area,  45.9  per  cent. 
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No.  4185. 


Marts,  ^^ 
Diameter,  I  ".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  8". 


Applied  loads. 

In  gauged  length. 

Totel. 

Per  BquRTe 
inch. 

Elongation. 

Ser. 

Inch. 
0. 

Semarlu. 

Poundt. 
1,000 
5.000 
10,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
44,870 
0 

Pounds. 
1,000 
5,000 
10.000 
1^000 
10,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
85,000 
30,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
44, 870 
0 

InehM. 
0. 

.0011 
.C020 
.0040 
.0043 

Initial  load. 

0. 
0. 

Elastic  limit 

.0010 
.0040 
.0053 
.0066 
.  0131 
.0210 

...... ...... 

..... ..... 

............ 

.0370 
.0547 

.0051 

.0830 

.1053 

.1230 

.1458 

.17 

.20 

.22 

^ 

.25 
.20 

.82 

.36 
.40 
.46 

.57 
.00 
.75 
.90 
1.07 
1.50 

Tensile  strength. 

1.83 

—22.9  per  cent. 

Elongation  of  inch  sections :  ".19,  ".49»,  ".31,  ".28,  ".2(), ".  13,  ".  1 3,".  1 0. 
Fractured  2".25  from  the  neck,  or  9f"  from  the  end  of  the  axle.    Ap- 
pearance, fibrous,  seamy. 
Diameter  at  fracture,  ."91 ;  area,  .650  square  inch. 
Contraction  of  area,  35  per  cent. 
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No.  4186. 


Marks,  ^^ 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Gauged  leugth,  8". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  sqaare 
iucD. 

Elongation. 

Set. 

Pounda. 
1,000 
5,000 
10.000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,100 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
83, 000 
34,000 
35,000 
36,000 
87.000 
38,000 
39.000 
40,000 
41,000 
42.  000 
43,000 
4  A.  000 
44,500 
0 

PoundM. 
1,000 
6,000 
10.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
>       21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
«    28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39.000 
40.000 
41,00U 
42,000 
43,000 
44,000 
44,500 
0 

0. 

.0011 
.0027 
.0041 
.0043 
.0046 
.0061 
.0058 
.0084 
.0156 
.0238 
.0320 
.0470 
.0596 
.0749 
.0900 
.1076 
.1270 
.1510 
.17 
.19 
.22 
.26 
.80 
.34 
.39 
.43 
.49 
.56 
.63 
.73 
.87 

1.07 

1.35 

1.50 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=18.8  per  cent. 

.0001 
.0001 

Elongation  of  inch  sections:  ^08,  'MO,  'Ml,  'M6,  ".21,  ".25,''.39»,  ".20, 

Fractured  2".25  from  the  neck,  or  10"  from  the  end  of  the  axle.  Ap- 
pearance, fibrous,  seamy. 

Diameter  at  fracture,  ''.95.    Area,  .709  square  inch. 

Contraction  of  area,  29.1  per  cent. 

At  a  distance  of  7^"  from  the  end  of  the  axle  a  small  transverse 
crack  opened,  this  crack  being  on  the  side  of  the  specimen  next  the 
journal  bearing.  The  dimensions  of  the  crack  were  2"  long,  and  opened 
about  ".00 J  in  width,  its  depth  about  ".02. 

The  sides  of  the  crack  were  dark-colored  and  comparatively  smooth. 
This  crack  is  thought  to  be  part  of  the  crack  discovered  in  this  journal 
before  cutting  up  the  axle  for  test  specimens. 

This  fractured  tensile  specimen  was  bent  cold  33  degrees  with  t. 
above  mentioned  crack  at  the  middle  of  the  bend  on  the  tension  sii? 
which  opened  the  crack  in  width  and  also  developed  numerous  crac 
in  this  vicinity,  the  principal  injury  occurring  ".50  away  from  the  dai 
colored  crack. 

All  other  cracks  developed  had  irregular  surfaces^  and  exposed  brig] 
colored  metal. 
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No.  4187, 


Marks,  \^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  8". 


Applied  load*. 

In  ganged  length. 

Semarka. 

Total. 

Per  squaro 
incD. 

Elongation. 

Sat. 

Pounds. 
1.000 
6,000 
10.000 
16.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
2.'>,  000 
26,000 
27.000 
28,000 
29,000 
80.000 
81.000 
82,000 
33,000 
84.000 
35,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
41,  000 
45,000 
45, 070 
0 

Pounds. 

1,000 
6,000 
10,000 
16.000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23.000 
2t,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86.000 
37,000 
38.000 
39,000 
40.000 
41.000 
42.000 
43.000 
44.000 
45,000 
46.070 
0 

Inches. 

0. 

.0011 
.0025 
.0040 
.0043 
.0046 
.0050 
.0055 
.0064 
.0120 
.  0212 
.0361 
.0466 
,0551 
.0725 
.0802 
.1030 
.1240 
.1560 
•      .19 
.22 
.26 
.28 
.81 
.84 
.38 
.42 
.48 
.52 
.60 
.69 
.80 
.97 

1.20 

1.41 

1.70 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

, 

« 

=■21.3  per  cent. 

Elongation  of  inch  sections:  ".09, 'Ml,  ".13,  ".19, ''.26,  ".48»,  ".26,  ".18. 

Fractured  4"  from  the  neck,  or  8 J"  from  tiie  end  of  the  axle.  Ap- 
pearance, fibrous,  lamellar. 

Diameter  at  fracture,  ".91.  Area,  .650  square  inch.  Contraction  of 
area,  35  per  cent. 
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SPECIMENS  FROM  AXLE  KO.  9. 


No.  4200. 


Marks,  \^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  8'^. 


Applied  loads. 

In  ganj^ed  length. 

Bemarks. 

1 

Total 

Per  AQiiaro 
incn. 

Elongation. 

Set. 

Poundi. 
1,000 
6.000 
10.000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30, 000 
31,000 
32,000 
33,000 
34,000 
35,000 
86.000 
87,000 
38, 000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
0 

Finmdt. 
1,000 
6,000 
10.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36.000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
0 

Inchet. 

0. 

.0018 
.0026 
.0046 
.0051 
.0058 
.0069 
.6078 
.0002 
.0138 
.0211 
.0293 
.0385 
.0550 
.0695 
.0875 
.1000 
.1225 
.1450 
.17 
.20 
.23 
.26 
.29 
.33 
.88 
.42 
.48 
.68 
.61 
.70 
.81 
.98 

1.81 

LOO 

Inch, 

0. 

0. 

.0002 
.0007 

Initial  load. 

Elastic  limit,  approximate. 

Tenftile  strength* 
=  20  per  cent. 

.0016 

.0041 

Elongation  Of  inch  sections:  ".11,  M2,  'M4,  M5,  ".44»  ".31  ".20, 
".13. 

Fractured  4"  from  the  neck,  or  8".4  from  the  end  of  the  axle. 
Appearance,  fibrous,  lamellar. 

Diameter  at  fracture,  ".91.    Area,  .650  square  inch, 

Oontraction  of  area,  35  per  cent. 
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EAILWAY   AXLES. 

No.  4201. 

Marks,  ^^ 
Diameter,  l'M29. 
SectioDal  area,  1  square  inch. 
Gauged  length,  8''. 
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Applied  IfMids. 

In  RftDiced  length. 

m 
Kemnrlra. 

Total. 

Per  sciQiupe 
iucn. 

Elongation. 

Set. 

Poundt. 
1,000 
5.000 
10,000 
15,000 
16, 000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000. 
27,000 
28,000 
29,000 
30,000 
31, 000 
32,000 
33,000 
34,000 
35,000 
80.000 
37.000 
3^000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
0 

Poundt. 
1,000 
6.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
20,000 
30,000 
81,000 
32,000 
38,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
0 

Inehet, 

0. 

.0011 
.0025 
.0040 
.0045 
.0060 
.0055 
.0063 
.0077 
.0090 
.0155 
.0225 
.0332 
.0460 
.0578 
.0698 
.0867 
.0947 
.1242 
.1450 
.1715 
.30 
.22 
.26 
.30 
.33 
.38 
.42 
.40 
.57 
.67 
.80 

1.00 

l.U 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strenerth. 
—  14.3  per  centv 

Elongation  of  inch  sections,  ".09,  ".07,  ".08,  ".10,  ".17,  ".22,  ".25»,  ".26. 

Fractured  1".6  from  the  neck,  or  9|"  from  the  end  of  the  axle. 
A]>pearance,  fibrous  and  dull  spongy  60  per  cent.,  granular  40  per  cent. 

Diameter  at  fracture,  1".    Area,  .785  square  inch. 

Contraction  of  area,  21.5  per  cent. 

Numerous  cracks  were  developed  in  the  cylindrical  surface  of  Che 
stem  at  a  distance  of  7^"  to  10^"  from  the  end  of  the  axle. 


'] 
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No.  4202. 


Marks,  ^^ 
Diameter  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  8". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
iucti. 

Blon  (Ration. 

Set 

Pounds. 
1,000 
5,000 
10.000 
15,  COO 
16.000 
17.000 
18.000 
19.000 
20,000 
21.000 
22. 000 
23.000 
24.000 
25,006 
26.000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
86,000 
37, 000 
38,000 

39,  000 

40.  000 
41,000 
42,000 
43.  0(10 
44,000 
45,000 

0 

Pounds. 
1.000 
fi,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
11,000 
22, 000 
23.000 
24.000 
25,000 
26.000 
27,000 
28,000 
20,000 
90.000 
81,000 
32,000 
33. 000 
34.000 
35.000 
86,000 
87.000 
38,000 
39, 000 
40,000 
41,000 
42,000 
48,000 
44,  (00 
45,000 
0 

Inehss. 

0. 

.0010 
.0025 
.0040 
.0045 
.0048 
.0058 
.0072 
.0087 
.0120 
.0100 
.0280 
.  04:*0 
.0538 
.0685 
.0820 
.0965 
.1130 
.1379 
.1635 
.19 
.22 
.24 
.28 
.32 
.36 
.40 
.46 
.53 
.60 
.68 
.79 
.97 

1.28 

1.54 

IndL 
0. 
0. 
0. 
.0001 

Initial  load. 
Blasiio  limit 

TensUe  BtrengllL 
=  10.3  per  cent 

•  •      • 

Elongation  of  inch  sections:  ".15,  ".19,  ".31,  "3S»,  ".15,  M3,  ".II 
12". 

Fractured  4"  from  the  neck,  or  8^"  from  the  end  of  the  axle.  Ap- 
pearanc4*,  fibrous  .50  per  cent.,  granular  50  per  cent. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Gracks  developed  in  the  cylindrical  surface  of  the  stem  at  a  distance 
of  7"  to  10^"  from  the  end  of  the  axle. 
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No.  4203. 


MB, 

b 


Marks, 
Diameter,  l'M29. 
Sectional  area,  I  square  ioch. 
Length  of  stem,  12''. 
Gauged  length,  l(y\ 


Applied  loads. 

Id  ganged  len<;th. 

Remarka. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,090 
23,000 
24.000 
26,000 
26,000 
27,000 
28,000 
29.000 
30,000 
81,000 
32,000 
33,000 
84,000 
35.000 
86,000 
37,000 
38.  000 
39.000 
40.000 
42,000 
44,000 
45,040 
0 

Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84  000 
85,000 
86,000 
37.000 
88,000 
89.000 
40,000 
42.000 
44.000 
46^940 
0 

0. 

.0015 
.0032 
.0050 
.0070 
.0073 
.0078 
.0081 
.0092 
.0104 
.0129 
.0180 
.0325 
.0510 
.0745 
.1015 
.1325 
.18 
.20 

Inch. 
0. 

InitUl  load. 
Elastio  limit 

Tensile  strength. 
—  17.2  per  cent. 

0. 

.24 

.28 
.83 
.89 
.44 
.60 
.64 
.90 

••■•*• •••«•• 

1.72 

Elongation  of  inch  sections:  ''.53»,  ".21,  'M6,  '^U,  ".13,  ".13,  ".11, 
''.09,  ".10,  ".12. 
Diameter  at  fracture,  ".80.    Area,  .503  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  flbroas. 
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No.  4204. 


Marks,  ^^ 
Diameter,  rM29. 
SectioDal  area,  1  square  inch. 
Length  of  stem,  12". 
Gauged  length,  10^ 


Applied  loads. 

Id  gaajsed  length. 

Remarka. 

Total 

Per  ftqoAre 
inch. 

Elongation. 

Set 

Foundi. 
1,000 
5,000 
10,000 
16.000 
20.000 
21,000 
22,  OUO 
23.000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36, 000 
37,000 
38,000 
30,000 
40,  000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
46.490 
0 

FoundM. 
1,000 
6,000 
10,000 
15,000 
20.000 
21.000 
22,000 
23,000 
24.000 
25,000 
26, 000 
27,000 
28,000 
29,000 
30.000 
81,000 
32,000 
33,000 
34,000 
35.000 
86,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,490 
0 

Jnehes. 
0. 

.0017 
.0036 

.  oo:)2 

.0U70 
.0075 
.0079 
.0082 
.0088 
.0092 
.0100 
.0151 
.Oi48 
.0402 
.0640 
.0712 
.0950 
.1170 
.1400 
.1825 
.22 
.27 
.31 
.37 
.42 
.48 
.54 
.61 
.78 
.91 
1.16 

Inch. 
0. 

InitUlload. 
ELastio  limit 

Tensile  strength. 
=  16.6  per  cent 

.0002 

.  OOL'2 
.  0U02 

'.o'm 

K41 
1.66 

■•••••••■ 



...... ...... 

Elongation  of  inch  sections:  ".63»,  ^'.21,  'M9,  'M5,  ".14,  ".13,  ".09, 
".08,  ".07,  ".08. 
Fractnred  1".6  from  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.9  per  cent. 
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No.  4205. 


Marks,  ^^ 
Diameter,  rM29. 
iSectional  area,  1  square  inoh. 
Length  of  stem,  12". 
Gauged  length,  10". 


Applied  loads. 

In  gaaged  leogth. 

Remarks. 

Total. 

Per  BQ  aare 

iDOD. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10. 000 
15, 000 
20,000 
21.000 
22,  000 
23.000 
24,000 
26,000 
26,000 
27, 000 
28,000 
29,000 
30,000 
31.000 
82,000 
33,000 
34,000 
36.000 
36,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
4(5.  260 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
26.000 
27,  OOO 
28,000 
29.000 
80,000 
31,000 
32,000 
83,000 
84,000 
36,000 
86,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,260 

Inches. 

0. 
.0015 
.0032 
.0050 
.0068 
.0072 
.0078 
.0081 
.0084 
.0088 
.0097 
.  0120 
.0198 
.0340 
.0575 
.0780 
.1025 
.1380 
.1720 
.22 
.26 
.30 
.84 
.3W 
.47 
.64 
.62 
.72 
.88 

1.03 

1.57 

Inch. 
0. 

IniUol  load. 

< 

Elastic  limit 

Tensile  strength. 
At  time  of  rupture. 
=  17.6  per  cent. 

0. 
0. 
.0001 

.0006 

'     4  >.  300 

U 

1.76 

Elongation  of  inch  sections:  ".09,  ".09,  ".10,  ".12,  ".13,  ".16,  'M6,  ".18 
".21,  ".63*. 
Fractured  1".70  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".83.    Area,  .541  square  inch* 
Contraction  of  area,  45.9  per  cent. 
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Marks,  "„^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gaaged  length,  8". 


ApplW1o«l.. 

Id  c^oged  \tLgti,. 

Total. 

"Xr*" 

ElonifttlOD. 

Sat. 

lUmuk*. 

Pound*. 

« 

IQ.QDU 
15,000 
10  000 
17.000 

ie.uoo 

!!:S 

la 

nouo 

29.  (HM 

aa^ouo 

il.MM) 
28,000 
3B>0 
M.OOO 

j!;ooo 

JS.uoO 
34.000 

ajooo 

37,000 
3«,IJU0 
3'.l,  UOO 

IS 

*s.ow 

IB.UOO 

48,B0 

pound*. 

\r^ 

!0,WIO 

rj^ooo 

23,000 
21,000 

ts 
Is 

!!:S 

82,000 
»3,0O0 

U.OU0 

»:e«o 

3(1.000 

mIooo 
*o.m 

13.000 

to',  000 

48.07(1 

Iruha. 

lath. 

iHitUllotd. 

0^8 

0010 

005j 
OII«S 
OOM 

0285 

i 

I3O0 

la^ 

33 

2S 
SO 

U 

4K 

•2 

te 

o! 

ElHtio  limit. 

t^ 

Trnsilo  slrenctb. 
=  -J3,S  percept. 

Elongation  of  irch  sectiona;".14,".l7,".17,".25,".57», 
Fractured  near  middle  of  stem,  or  7g"  (Vom  the  end  ol 
Ap|>earance,  ftbrouB. 

Diameter  at  fractnre,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  45.d  pec  cent. 
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No.  4207. 

Marts,  ^c^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oaaged  length,  8'^ 


AppUedioads. . 

In  gaaged  length. 

Kemarkfl. « 

1 

.  Total. 

Per  eqaare 
iDoh- 

Elongation. 

Set 

Pounda 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.000 
80,000 
81,000 
82,000 
88,000 
84,000 
86.000 
86.000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46.000 
45,810 
0 

Pound*. 
1.000 
5.000 
10.000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.900 
25.000 
26.000 
27.000 
28.000 
29,000 
80,000 
81,000 
82,000 
88,000 
84^000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.810 
0 

0. 

.0012 
.0025 
.0040 
.0042 
.0044 
.0047 
.0062 
.0062 
.0095 
.0160 
.0330 
.0522 
.0685 
.0655 
.1020 
.1242 
.1430 
.1726 
.20 
.22 
.25 
.28 
.81 
.86 
.40 
.44 
.49 
.66 
.61 
.70 
.80 
.98 

1.18 

1.66 

1.98 

Inch, 
0. 

IniUalload. 
Elaatto  limit. 

Tensile  strength. 
—  24.9  per  cent. 

0. 
.0001 

Elongation  of  inch  sections,  'M5,  ''.22,  ''.27,  ".65»,  ".24,  'M7,  ".15, 
".U. 

Fractured  4".25  from  the  neck,  or  8"  from  the  end  of  the  axle. 
Appearance  fibrous. 

Diameter  at  fracture,  ".80.    Area,  .603  square  inch. 

Contraction  of  area,  49.7  per  cent. 
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Marts,  V 
Diameter,  1".129. 
Sectional  area,  1  sgnare  ioofa. 
Gauged  lengtb,  8". 


Applied  te»U. 

Id  E'KIsd  langth. 

ToUl. 

"■■ar- 

«..„«.. 

SbL 

BMitfka. 

U,0DO 

IT.OIM 

11 

li 

is 
IE 

41,  MW 
It.  DM 

la 

1,MD 
1,000 

10,000 
laiooo 
it^ooo 

'S 

20,000 
21.000 

is:io« 

13^  HO 

u,vo* 
MOOO 

>7,tOO 

wooo 
u^ooo 

SSI 

as,  MM 

33,000 

wlooo 

U,DOO 

»s 

3a.oo« 
43,  m 

4«,000 

SS 

1 

: 

00*3 
OOM 
Mil 
OOO 
OOM 

OIM 

•u« 
OMi 

l»3t 
NM 

13M 

1018 

u 

40 
U 

w 
•« 

n 
a* 

s 

0. 

:»«i 

imunibMd. 

TsnIlleMnagtIi. 
^K-SperowL 

EloDgatiOD  of  inch  sections,  ".12,  ".14,  ".11,  ".28,  ".52»,  ".23,  ".21, 
".17. 

Fractured  at  middle  of  stem,  or  7g"  from  the  end  of  the  axle.  Ap- 
pearance, abroaa. 

Diameter  at  ftticture,  "M.    A.rea,  .567  square  inch. 

Contraction  of  area,  43.3  per  ceuL 
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8TEEL  BAILS.  791 

Bigbt  samples  of  steel  rails  were  coatribated  for  test  by  Mr.  F.  A. 
DelaDO,  of  the  0.  B.  and  Q.  B.  R.,  Chicago,  IlL,  of  whioh  foar  samples 
were  known  as  the  Delano  section  and  fonr  samples  as  the  McOlare 
section,  each  of  85  ponnds  weight  per  yard. 

The  drawingA  illustrate  the  form  and  dimensions  of  the  templates 
from  which  these  sections  were  rolled. 

The  actual  weight  and  height  of  each  is  recorded  with  the  details  of 
the  transverse  tests. 

The  transverse  tests  were  made  with  the  rail  supported  on  end  bear- 
ings 30  inches  apart,  to  obtain  good  bearing  surfaces  for  which,  seats 
were  planed  on  the  base  of  the  rail.  Loads  were  applied  at  the  middle 
of  the  length,  using  a  plunger  having  1^  inches  length  of  face. 

Hu^dness  aeterminations  were  made  on  the  heads  of  the  rails  and 
also  at  different  depths  below  the  original  surface.  The  metal  was 
planed  off  different  depths  for  the  purpose  of  receiving  the  cut  of  the 
indenting  tool  used« 
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Delano  section. 

Wei^Iit,  9Gi  poondB  per  yard. 

Height,  6".02. 

Marks,  S116. 
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STEEL  RAIL. 


Ko.  54. 


McGIare  section. 

Weight,  842  pounds  per  yard. 

Height,  S''.!?. 

Mark,  5567. 


Applied 
iMds. 

Deflectiooa. 

Saocesslve 
deflectioiiB. 

Defleetion] 

• 

Poundt. 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16.000 
18.000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32.000 
84,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48.000 
60,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
"2,000 

Inch. 

0. 

.0022 
.0047 
.0069 
.0089 
.0110 
.0130 
.0149 
.0167 
.0186 
.0203 
.0223 
.0241 
.0260 
.0278 
.0294 
.0310 
.0829 
.0347 
.0366 
.0388 
.0400 
.0417 
.0436 
.0464 
.0471 
.0490 
.0508 
.0625 
.0543 
.0560 
.0677 
.0595 
.0612 
.0630 
.0661 
.0670 
.0690 
.0708 
.0726 
.0747 
.0764 
.07tj2 
.0802 
.082S?, 
.0847 
.0865 
.0876 
.Ot^ 
.0916 
.0939 
.0961 
.0082 
.1010 
.1039 
.1068 
.1096 
.1140 
.1181 
.1221 
.1300 
.1363 
.1453 
.1580 
.1743 

Ineh. 

0. 

.0022 
.0026 
.0022 
.0020 
.0021 
.0020 
.0019 
.0018 
.0019 
.0017 
.0020 
.0018 
.0019 
.0018   < 
.0016 
.0016 
.0019 
.0018 
.0019 
.0017 
.0017 
.0017 
.0019 
.0018 
.0017 
.0019 
.0018 
.0017 
.0018 
.0017 
.0017 
.0018 
.0017 
.0018 
.0021 
.0019 
.0020 
.0018 
.0018 
.0021 
.0017 
.0018 
.0020 
.0020 
.0025 
.0018 
.0011 
.0020 
.0020 
.0023 
.0022 
.0021 
.0028 
.0029 
.0020 
.0028 
.0044 
.0041 
.0040 
.0079 
.0068 
.0090 
.0127 
.0163 

Inch. 
0. 

InitUJload. 

SoAle  starts  off  In  Tidnlty  of  middle  b«»rin|^. 
Test  disoontfnued. 

.0002 

.0004 

.0004 

.4XNM 

.0007 

.0010 

."oois" 

.0021 

.0080 

.0030 

.0037 

- 

.0068 

4,000 

6,000 

8,000 

1,000 
!,000 

.0161 

i,000 

M.000 

8.000 

0,000 

.0678 
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I>el&no  section. 

Weiftht,  84j  pounds  per  yard. 

Height,  5".02. 

Mark,  5117. 


T«*t  dJMiHiHDnod, 
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STEEL  BAIU 


1(0.  K. 


McOlare  section. 

Weight,  84|  pounds  per  yard. 

Height,  5'M8. 

Mark,  5621, 


Applied 
iMds. 

Defleorloiu. 

SnoceasiTe 
deflections. 

Deflectioik 
•eU. 

■             ■  1               ~   

RenArks. 

Poundt. 

2,000 

10.000 

20.000 

SO.UOO 

40,000 

50.000 

00,000 

70,000 

80.000 

82,000 

84.000 

86,000 

88,000 

90,000 

92  000 

94.000 

96,000 

98,000 

100.000 

102,000 

104.000 

106.000 

106.000 

110,000 

112.000 

114.000 

116,000 

118,000 

120.000 

Inch. 

0. 

.0091 
.0190 
.0283 
.0870 
.0462 
.0554 
.0660 
.0767 
.0793 
.0817 
.0843 
.0860 
.0900 
.0831 
.0958 
.0988 
.1020 
.1054 
.1097 
.1130 
.1178 
.1223 
.1285 
.1353 
.1430 
.1578 
.1726 
.1950 

Ineh, 
0. 

Ineh. 
0. 
.0008 

InitiAl  loud. 

* 

Scale  ttarta  oft 
Teat  diacontiniied. 

.0007 

.0052 

.0026 
.0024 
.0020 
.0026 
.0031 
.0031 
.0027 
.0030 
.0032 
.0034 
.0043 
.0033 
.0048 
.0045 
.0062 
.0070 
.OOX 
.0148 
.0148 
.0224 

.0099 

.0162 

.0298 

.0850 

STEEL    BAILS. 

8TEBL  miU 

No.  57. 


'SectioD. 

t,  81.72  poonds  per  yard. 
,  4".99. 
5068.     ■ 
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IcOlnre  section. 

Veigbt,  83}  pounds  pet  yard. 

leight,  5".18. 

lark,  6602. 
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l>eIano  section. 

Weight,  81  pounds  per  yard. 

Height,  6". 

Marks,  5071. 
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STEEL  BAIL. 

No.  60. 

McOlare  section. 

Weight,  82.08  pounds  per  yard. 

Heigbt,  6''.18. 

Marks,  5642. 


Applied 

lOMlft. 

DefleotioBfl. 

SucoeMive 
defleotioDS. 

DeflecUon 
seu. 

Remarks. 

Pounds. 

2,<)00 

10,000 

20,000 

80,000 

40,000 

60,000 

60,(H)0 

70,000 

80,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120.000 

122,000 

124,000 

126,000 

12&000 

130,  000 

132,000 

184,000 

136,000 

138,000 

140,000 

Jneh. 

0. 

.0098 
.0190 
.01«2 
.0373 
.0464 
.0549 
.0642 
.0737 
.08:{3 
.0858 
.0880 
.0900 
.0021 
.0946 
.0976 
.0998 
.1020 
.1048 
.1077 
.1109 
.1138 
.1166 
.1198 
.1240 
.1284 
.1322 
.1870 
.1430 
.1524 
.1640 
.1740 
.1850 
.2040 
.2197 

Inch. 
0. 

Inch, 
0. 
.0003 

Initial  load. 

• 
• 

Scale  starts  ofll 
Test  discontinaed. 

.0006 

.0019 
.0081 

.0026 
.0023 
.0020 
.0021 
.0025 
.0030 
.0022 
.0022 
.0028 
.0029 
.0032 
.0029 
.0027 
.0033 
.0042 
.0044 
.0038 
.0048 
.0060 
.0094 
.0116 
.0100 
.0110 
.0190 
.0167 

.0061 

.0089 

.0158 

.0343 

.0899 

'i 


l-u 


800 


STEEL   RAILS. 


SAHDNE83  OF  STEEL  BAILS. 


Tnuis- 

rers© 

Mark. 

nuni- 
bor. 

53 

6115 

64 

5667 

55 

6U7 

60 

5021 

57 

6008 

68 

6602 

60 

6071 

00 

5042 

^ 

Location  of  oat 


Orifrinal  anrfiMO  of  lia«d,OBeeDd 

Original  tarface  of  bead,  other  end 

Original  snrfaceof  head,  one  end 

Original  snrface  of  head,  other  end 

Original  anrfaoe  of  head,  one  end ^ 

Original  enrfnoe  of  bead,  other  end 

Original  snrAtoeof  head,  one  end  

Original  eurfaceof  head,  other  eud 

Original  sorfaoe  of  head,  one  en<l 

Original  snrfaoe  of  bead,  other  end 

Original  surface  of  head,  one  en<i. 

Origiflal  sorliMse  of  bead,  other  eud 

Original  anrfsoe  of  head, one  end...: 

i"  below  original  surface 

i"  below  original  surface 

I"  below  original  surface 

Original  snsface  of  bead,  other  end , 

!"  below  original  surface 
"  below  original  surface 
"  below  original  snrfaoe 

Original  surfsce  of  head,  one  end 

1"  below  original  surface 
"  below  original  snrfaoe , 
"  below  original  surfsce 

Original  surface  of  head,  other  end 

i"  below  original  surface , 

I''  *)elow  original  snrface , 

I"  below  original  surface 

*  Defective  cut. 


20.99 
26.00 

21.64 
21.04 

21.04 
22.30 

21.40 
2L17 

21.17 
25.73 
24.83 
25.13 

21.64 
2f.b7 
25.13 
25b  43 

20.99 
36.73 
26l13 
25.13 

20.67 
25.13 
24.26 
25.13 
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SAUWAT  BKAKE-BEAK. 

No.  4290. 

Tbansyebsb  Test. 

Weight  of  beam,  inclading  shoe-seat  castings  and  brake-rod  oonnee- 
tioBf  82  pounds. 
Beam  supported  at  ends  on  oak  blocks  resting  against  shoe  castings. 
Loaded  at  the  middle,  pulling  against  brake-rod  connections. 


Applied 
loads. 

Deflections. 

• 

Ptnmdt. 

Jneh, 

500 

0. 

1.000 

.0038 

2,000 

.0098 

3,000 

.0158 

4,000 

.0225 

5,000 

.0310 

§,000 

.0393 

7,000 

.0435 

8.000 

.0502 

9.000 

.05o7 

10,000 

.0628 

11,000 

.0681 

12,000 

.0741 

13,000 

.0808 

14,000 

.0880 

15,000 

.0932 

16, 000 

.1003 

17,000 

.1049 

18.000 

.1106 

19,000 

.1170 

20,000 

.1230 

21.000 

.1305 

22,000 

.1863 

23,000 

.1453 

24,000 

.1505 

25,000 

.1552 

26,000 

.  1625 

27,000 

.1696 

28,000 

.1778 

29,000 

.1858 

30  000 

.1927 

31,000 

.2005 

32,000 

.2065 

83,000 

.2172 

34,000 

.2261 

35,000 

.2383 

86.000 

.2488 

37.000 

.2630 

88, 000 

.2800 

39,000 

.2993 

40,000 

.3180 

43,600 

Sacceasive 
deflections. 


Inch. 

0. 

.0038 
.0060 
.0060 
.0067 
.0085 
.0083 
.0042 
.0067 
.0055 
.0071 
.0053 
.0060 
.0067 
.0073 
.0052 
.0071 
.0046 
.0057 
.0064 
.0060 
.0075 
.0058 
.0000 
.0052 
.0047 
.0078 
.0071 
.0082 
.0080 
.0069 
.0078 
.0060 
.0107 
.0089 
.0122 
.0105 
.0142 
.0170 
.0103 
.0187 


Deflection 
seta. 


Inch, 
0. 


,0176 


.0831 


Bemsrks. 


Initisl  load. 


Snapping  sounds. 


Snapping  sounds  repeated. 


Ultimate  strenfith. 


Fractured  the  brake-rod  coauectioa  at  the  bottom  of  the  forked  part 
spanning  the  beam  web. 

fL,  Ex.  166 5X 
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SPECIMENS  TURNED  DOWN  FROM  BARS  ^^95  SQUARE. 

No.  4053. 

Mark,  1. 

Diameter,  '^564. 

Seetional  area,  .25  sqaare  inch. 

Gauged  length,  2^\ 


Applied  loads. 


Totol. 


Poundt. 
250 
1.250 
2,5M 
5,000 
7.600 
10.000 
11.250 
12.500 
13,  750 
15.000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19.000 
19,500 
20.000 
20,600 
21,000 
21,500 
22,000 
22,600 
28,000 
23.600 
24,000 
24,500 
25,000 
25,600 
28.000 
26,500 
27.000 
27.500 
28,(>00 
38.500 
20,000 
29.500 
30,000 
33,140 


Per  rtouare 
inoD. 


Foundt. 

1,000 

5.000 

10.000 

20,000 

80,000 

40.000 

45,000 

50.000 

55.000 

.00.000 

62,000 

64.000 

66,000 

68,000 

70.000 

72,000 

74.000 

76.000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94.000 

96,000 

96,000 

100.000 

102,000 

104.000 

106,000 

108.000 

110,000 

112,000 

114.000 

116.000 

118,000 

120,000 

13*A6aO 


EloniCAtioii 
per  Inch. 


Inch, 
9. 

.000100 
.  000-i50 
.000500 
.000850 
.001200 
.001400 
.001560 
.001800 
.001950 
.002000 
.  0.*2050 
.002100 
.002150 
.002250 
.002350 
.002400 
.002600 
.002550 
.002600 
.002650 
.002800 
.002900 
.002950 
.003000 
.003050 
.003100 
.  00315(r 

.  ro:«oo 

.003250 
. 003400 
.003-150 
.  003500 
.003550 
.003750 
. 003960 
.004050 
.004300 
.  004400 
.004860 


Socoeaalve 

elongation 

per  loch. 


IneK 
0. 

.000100 
.000150 
.000250 
.000350 
.000350 
.000200 
.000160 
.000250 
.000160 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000050 
.000100 
.000050 
.000(60 
.000060 
.000150 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000150 
.000050 
.000050 
. 000050 
.OOOJOO 
.000  JOO 
.000100 
.  000250 
.000100 
.000450 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


0. 


Snccessive 

permanent 

set. 


Inch, 


000060 


000560 


.000050 


.000500 


Remarks. 


iBltialload. 


Elastic  limit. 
Tensile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  section. pounds..  132,560 

Elaaticlimit  per  square  inch  of  original  section do...  118.000 

Elongation  per  inch  after  mpture loapprecinble 

Elongation  per  inch  nnder  strain  at  elastic  limit inch..    .00440 

Reduction  in  diameter  at  jMint  of  rnptare Inappreciable 

Reduction  in  area  after  rupture,  per  centum  of  original  section Inappreciable 

ditlon  of  rupture ''.6  from  neck 

traoterof  broken  surface line  granular 
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UISCELLAMEOUa  STEEL  SP£CUU 


No.  4054. 
Marks,  2. 
Diiimetcr,  ".564. 
Sectional  area,  .26  sqaare  inch. 
Gaugetl  length,  2". 


Appll 
TnUL 

i>d1o>da. 

^^ 

:S" 

,.™...J-— 

li 

lolooo 

15,500 
13,760 
IS.  000 
I9.500 
16,000 
l«.5O0 
17,000 
17,  MD 

isa 

ai,ooo 

« 

a-iisoo 

23.000 
23,500 

ai,o(w 
24.  wt 

Bi.000 
A  sot 
26,000 

^y^uoo 

21,500 
«.100 

P«Birfj. 

iS 

10,000 

so,  000 

so:  000 
M.OOO, 

50,000 

»,000 

•0,0110 

aS 

!iS 

72,000 

is 

80,000 

Mioiio 

ssj 

»Q,000 

II 

I0«.  ooo 

no!  000 

168,  MO 

Ifut.. 

1. 

«. 

UOLI350 

000160 

ooooso 

OOlWiO 
OliflOSO 

oooo.-io 

OOIIIOO 

0110050 
OOOOS* 

0UUU50 

0, 

Eiutioibin. 

TtDdleitnncUi. 

.000050 

.«MOM 

.001250 

.001200 

1 

Teaalle  atrenEtl'  p«i  Hnue  loch  of  orlgli 
KIh»Ic limit  per  Kiinare  Inab  or  original* 
KhiiiicHllun  per  luch  «fterruplQre 


Kcduclioii  Id  dUmeter  at  polo! 
HtdortloB  la  am  after  rapine 

Pnaliion  of  rapture 

ClunoMrof  biokaD  raibos.  .- 


•eotLon 

elaalls  limit 

Lum  of  orijElanl 


7\ 


) 


STEEL  SPECIMENS 


FBOX 


MIDVALE   STEEL   COMPANY. 


Tests  for  comparison  of  testing  machines* 


811 
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MISCELLANEOUS   STEEL   SPECIMENS. 
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No.  3918. 


Marks,  MDVSTND, 
Diameter,  '^5G4. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4^'. 


Applied  loads. 

ElrtDicatioD 
per  Inch. 

Sacoes«iTe 

elongiitlon 

per  inch. 

Permanent 

•et. 

SoooeesiTe 
pemuuient 

set 

Bemarks. 

ToUl. 

Persqaare 
Inch. 

Poundt. 

260 

1,250 

9,500 

3,750 

5,000 

8,250 

7,500 

8,750 

10,000 

11,250  . 

12,500 

Poundt. 
J,  000 
5.000 
10,OUU 
16,000 
20.000 
25.000 
30,000 
36,000 
40,000 
46,000 
60,000 

Inch. 
0. 

.000125 
.000300 
.000125 
.000550 
.000700 
.000900 
.  0OIU75 
. 001225 
.OOUUO 
.001575 

Ineh. 
0. 
.000126 
.000175 
.000126 
.000126 
.000150 
.000200 
.000176 
.000150 
.000175 
.000175 

Inch, 
0. 
0. 

Indi. 
0. 

IniUalload. 

No.  3919. 


Marks,  MDVSTND. 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4''. 


Applied  loads. 

Sloneatlon 
per  mcb. 

Sacoeesiye 

elonffation 

per  inch. 

Permanent 
set 

SuooeaalTe 

permanent 

aet. 

Bamarka. 

Total. 

PerMoare 
incn. 

Found4. 

260 

1,280 

2,500 

8,750 

6,000 

8,250 

7,600 

8,750 

10,000 

11,25C 

12,500 

Poundt, 
1,000 
5^000 
10,000 
15,000 
20,U00 
25,000 
80.000 
36,000 
40,000 
46^000 
68,000 

Jnoh. 
0. 

.000125 
.000276 
.000400 
.000550 
.000876 
.000875 
.001025 
.001200 
.001876 
.001650 

Jneh. 
0. 

.000126 
.000150 
.000120 
.000150 
.000126 
.000-JOO 
.000150 
.000175 
.000176 
.000175 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  kMid. 

0. 

UIHCELLANEOnS   STEEL   SPECIMENS. 
No.  3920. 


Marks,  M  D  V  8  T  N  D. 
Diameter,  ".564. 
SeotioDfl]  area,  .25  square  inch. 
Gauged  leugtb,  3". 

Applied  io4d».      I 


Marks,  M  D  T  B  T  S  D. 
Diameter,  ".564. 
Sectional  area,  .26  square  inch. 
Gauged  length,  3". 


STEEL  SPECIMENS 


TAKKN  VROM 


THREE  BARS  OF  STEEL  FURNISHED  BY  THE  BETHLEHEM 
IRON  COMPANY,  SOUTH  BETHLEHEM,  PA. 

Alternate  specimens  tested  at  South  Bethlehem,  Pa. 
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^.^^ 


11^^  II 
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I  ^f    I 
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-^-*-I 
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MISCELLANEOUS  STEEL  SPECIMENS. 


817 


No.  3944. 

Marks  ^tJ* 

Diameters :  End,  ^'.6054 ;  middle,  ".5046 ;  end,  ''.5052. 

Sectional  area,  .20  sqaare  iuch. 

Gauged  length,  2". 


Applied  loads. 


TotaL 


Fotmds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
«,000 
6,200 
6,400 
6,600 
6,  SCO 
7.000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8.600 
8,800 

9,000 

0,200 
9,400 
9,600 
10,000 
10,400 
10,800 
11.200 
11,600 
12,000 
12,400 
12,800 
13.200 
13,600 
14,000 
14,400 
14.800 
15,200 
15,600 
16,000 
16,390 
13.680 


Per  square 
inch. 


Pounds. 
1,000 
5.000 
10.000 
15.000 
20,000 
26,000 
80,000 
81,000 
82,000 
33,000 
84.000 
35,000 
86,000 
87,00U 
88,000 
39, 000 
40.000 
41,000 
42,000 
43,000 
44,000 

45^000 

46,000 
47,000 
48,  000 
50,000 
52, 000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,  (iOO 
72,000 
74.000 
76,000 
78, 000 
80,000 
8],  950 


Elongation  !SK»j;f*:'« 


Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000950 
.001000 
.001050 
.001100 
. 001100 
.001150 
.  001200 
.001250 
.001300 
.0C1350 
.001350 
.001400 
.001450 
.001450 
.001500 
. 001600 
. 002?50 
.012750 
. 012350 
.014400 
. 016450 

.  oi&o:.o 

.021250 
.  02;i950 
.027150 
. 030500 

.  03;>uoo 

.  038150 
. 041950 
.047350 

.osriioo 

.0575 
.0700 
.0800 
.1000 
.1200 
.1950 


Inch, 

0. 

.000100 
.  000150 
. 000200 
.  000150 
.000150 
.000200 
.  000050 
.  000050 
.  000050 

0. 

.000050 
.000050 
.  000('50 
.  OvOUdO 
. 0U0050 

0. 
. 000050 
.000050 

0. 
.000060 
.000100 
.010750 
. 000400 
.OUOGOO 
.001050 
.  001050 
.  002500 
.  002300 
. OU2700 
.  003200 
.003350 
. 003400 
. 004250 
.  00;?800 
.  00..400 
. 007750 
.  0024 
.0125 
.  0100 
.  0200 
.0200 
.0750 


Permanent 
set. 


Inch. 

0. 

0. 


0. 


0. 


0. 


Cucoessive 

permanent 

set. 


Inch, 
0. 


Bemarks. 


Initial  load. 


Elastic  Upsit. 


Tensile  strenj^th. 
At  time  of  rupture. 


General  summary. 

Tensile  streoffth  per  square  inch  of  original  section pounds . .    £1, 960 

Blastio  limit  per  square  inch  of  origiual section do...    46,000 

Elongation  per  inch  after  rupture in ch . .      .  3050 

Elongation  per  incli  under  strain  at  elastic  limit do...  .001000 

Beduction  in  diameter  at  point  of  rupture do...        .145 

Reduction  in  area  after  ruptaro,  per  centum  of  original  sect  ion 49. 1 

Position  of  rupture l'M5  from  neck 

Kuaoter  of  broken  surface lino  Hilky 

ongation  of  Inch  sections ".41*,  ".20 

H.  Ex.  165 52 


.ii- 


X 


^1 


n. 


n«J- 


''r;*- 
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MISCELLANEOUS  STEEL  SPECIMENS. 


So.  3045. 

Marks,  ^^' 

Diameters:  End,  ^5047;  middle, ''.5046;  end, ''.6051. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Bimiffatioo 
per  inoh. 

Snooeeidve 

eluotration 

per  inch. 

PermuieDi 
let. 

SoooeMlTe 

pvrmanent 

set. 

Remarks. 

TotAl. 

Persqaare 
inch. 

Poundt, 

200 

1,000 

2,000 

8.000 

4,0u0 

6,000 

6.000 

7,000 

8,000 

8,200 

a  400 

8.600 

8.h00 

8,000 

8,200 

8.400 

9.600 

10.000 

10,400 

10,HOO 

11.200 

11.600 

12.000 

12, 400 

12,8(K) 

18, 2O0 

13.  6<0 

14,000 

14.400 

14,h00 

15,200 

15.600 

16.000 

16. 400 

16,420 

13,800 

Poundt. 
1.000 
6.000 
10,000 
16.000 
20.000 
25,000 
80,  (HH) 
85,000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48  '"OO 
60,000 
62  000 
64,000 
66.000 
6&0O0 
60.000 
62,000 
64.000 
66,000 
68,000 
70.  000 
72,000 
74.000 
76.000 
78. 000 
80.  000 
82.  OoO 
82,100 

IndL 
0, 
.000100 
.  000250 
.000150 
.000650 
. 00o^00 
.  OOIOI'O 
.001160 
.001300 
.0013' 0 
.001350 
.001400 
.001450 
.001600 
.001500 
.013750 
.014050 
.015750 
.OImo.tO 
.020250 
.  O-'-'HOO 
.  02.^350 
.  028050 
.03I5V0 
.035000 
.039I.V0 
.044150 
.049J50 
.057000 
.0600 
.0700 
.0^50 
.10.50 
.1500 

Ineh. 

0. 

.000100 
.000150 
.000200 
.000200 
.00rti:.0 
.000200 
.000150 
.000150 

0. 

.000050 
.000060 
.000050 
.000050 

0. 

.012250 
.000300 
.001700 
.  0023JK) 
.  002200 
.0(>2.'i50 
.  0025.«)0 
.  00.' 700 
.  0(13500 
. 003550 
.0011.50 
.  005<H)0 
.005100 
.007750 
.0030 
.0100 
.0150 
.0200 
.0450 

Inch. 

Inch, 
0. 

InitUllotd. 
BlMtio  limit. 

Tennile  streiiKth. 
At  time  of  fraotare. 

• 

0. 

0. 

0. 

General  eummary. 

Tensile  strenirth  per  square  inch  ofori^nal  seotion pooods..    82,100 

ElaHtic  limit  per  Anaare  inch  of  orifciuat  sootion do...    46,000 

ElouKHtiiiD  per  iocu  afUT  rupture inch..      .8000 

Elouf^ation  per  inch  under  strain  at  elastic  limit do...  .001500 

Rt^iiotion  in  diameter  at  point  of  rupture  do...        .  145 

Keilnctitin  m  area  after  inptore,  per  centum  of  original  sootion 49. 1 

Position  of  rupture at  middle  of  stem 

CbaracttTof  bi-ulcen«orface fine  silky 

Bloogationof  iuchsecliuus ".28*,  ".81* 
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No.  3946. 

Marks,  ^jj* 

Diameters:  End,  ''.5654;  middle,  ".5645;  end,  ".5654. 
Sectional  area,  .25  square  inch. 
Gauged  lengthy  3". 


Applied  loads. 

1 

'       Cl  AMB     «toM    tf    «    n  -. 

1 

[  SiiccefMivo 

Permanont 
set. 

i 

Successire 

I 

Total. 

Per  square 
inon. 

t 

'  permanent 
set. 

Bemarka. 

Poundt. 

250 

1,250 

2.600 

8,750 

6,000 

6.250 

7,600 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

U,500 

11,750 
12,000 
12.250 
12,600 
13,000 
18.500 
14.00U 
14.500 
16,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,400 
16,700 

PcundM. 

1,000 

6,000 

10.000 

15.000 

20,000 

Inch, 
0. 

. 000167 
.000333 
.000533 
.000700 

Inch. 
0. 

.  000  W7 
. 000166 
.000200 
.000167 
.000133 
.  00(i';:34 
.  000200 
.000133 
.000033 
. 000034 
.00-033 
.  000033 
.  00()0:{4 
.000066 
.  012700 
.000167 
.000100 
.000400 
.001333 
.002500 
.  002000 
.  003567 
.002767 
.003166 
. 003667 
. 003500 
. 003587 
.  OOG600 
. 0OG633 
.0067 
.0067 
.0066 
.0200 
.0200 
.0767 

Inch, 
0. 
0. 

Inoh. 
0. 

Initial  load. 

! 

■ 

0. 

25, 000          .  0U0833 
80, 000          .001067 
35,000    1      .00)267 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

46, 000 1 

47,000 
48,000 
40, 000 
60,000 
62,000 
64,000 
56,000 
68,000 
60, 04)0 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
81,600 

.001400 
.  001433 
. 001467 
. 001500 
. 001533 
.001567 

.  ooifi:{3 

.014:^33 

.014500 

.OUbOO 

. 015000 

.016333 

.018H33 

.020833 

.023400 

.  026167 

. 0203 {3 

.  033;i00 

.036500 

.040067 

.046667 

.0533 

.0600 

.0667 

.0733 

.0033 

.1133 

.1900 

.  000067 

.  000067 

•      • 

Elastic  Umil. 



.■•««aa*H«aaF>***>a    aBBMa* 

* 

■  *••«•  ■■■•■• 

«••  V  «•  -•■••• 

......  ...... 

Tfn.4ile  strenficth. 
Ac  tioiB  of  frActnni. 

...... ...... 

1 

General  summarif. 

Tensile HtrenRtb  per  square incti  of  ori^nal  section pounds..    81,600 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  ai'u^r  rupture inch..      ,2667 

Elonitatlon  per  inoli  nuder  strain  at  elastic  limit do...  .001633 

Eednotionin  diameter  at  point  of  rupture do...       .184 

Bednction  in  area  after  rupture,  per  centum  of  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Character  of  br(»ken  surface fine  silky 

KiongationofinchsecUons ".16,  ".46*.  ".18 


320  MISCELLANEOUS  STEEL  SPEC] 

No.  3917. 
Marks,  °^' 

Diametors:  End,  ".6642;  middle,  ".6642;  eod 
Sectional  area,  .25  oquare  iuuh. 
Gauged  length,  3". 


Applied  iHdL 


,  ElDnptlla 


t,7M 
t.SM 


'  Permuant  !^ 


.nam  ion 

■t.          P""* 

Intk. 

'.mm 

.OOOJOft 

i«a.        /«! 

■■'.■iioraj"!  ■■■.'«* 

.(NMOn    1    0. 

.OUiVIJll 



.WLttJi 

.004107 

I<IB7 

: 

General  mmmary. 


T«D*lla  atreninb  paraqa»ro  toih  of  orlBioal  «Mlii 
ElHtIo limit  peraqiiirelDcliar<iriglD>lawuon.. 


riqii.retDcliof.pris 


1".U  rnim  Deck 


of  iDch  iMilaai . . 


ftoeaUkf 
".IT*,  ".IT 


:\ 


MISCELLANEOUS   STEEL  8PECIMEK8. 
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No.  3948. 

Marks,  ^^* 

Diameters:  Bnd/'.50475  middle,  ".5048 ;  end, ''.6051. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 
Total. 


Per  square 


sqiii 
icn. 


inc 


Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10,000 

10.200 

10.400 

10,600 

10,800 

11,000 

11,200 

11.600 

12.000 

12,400 

12,  800 

13,200 

13.600 

14.000 

14,400 

14,J?00 

15.200 

15,600 

16.000 

16,400 

16.  ^00 

17.200 

17.830 

13,500 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,  ('00 
54.000 
55.000 
56,000 
58.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
70, 000 
78.  OUO 
80,000 
82,  <>00 
84.000 
86.000 
89,150 


BIoQ^tion 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000450 
.0(j0650 
.000i<50 
.001050 
.001250 
.601400 
.001500 
.  00I6.')0 
.001700 
.601750 
.  001800 
.001800 
.007900 
.008750 
.011000 
.  012050 
.  015000 
.017500 
.  020000 
.022600 
.025400 
.028650 
.032000 
.035250 
.040150 
.047900 
.  0525 
.0000 
.0850 


Snocesnive 

eloD^ation 

per  inch. 


Permanent 
set 


Inch, 
0. 

.000100 
.  000200 
.OOOICO 
.000200 
.000200 
.000200 
.000200 
.000160 
.000100 
.000150 
.000050 
.000050 
.000050 
0. 
.006100 
.  000850 
.  002250 
.001950 
.  C0J050 
.002500 
.002500 
.002000 
.002800 
.003250 
.003350 
. 003250 
.004900 
.  007750 
.0046 
.0075 
.0250 


Inch. 


0. 
0. 


0. 


SpecesstTe 

permaoeut 

eet. 


Inch. 


Remarks. 


0. 


.000050 


.000050 


Initial  load. 


Blaatic  limit. 


Tenfiile  siren  frth. 
At  time  of  fracture. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,150 

XlastioUmitpersaaareinoh  of  original  section do...    54,000 

Elongation  per  incn  after  rupture inch..        .285 

Elongation  per  iuoh  under  strain  at  elastic  limit do...  .001800 

Beduction  in  diameter  at  point  of  rupture do...       .  185 

Seduction  in  area  after  rupture,  per  centum  of  original  section 50.8 

Position  of  rupture    at  middle  of  stem 

Character  of  broken  surface finesillcy 

Elongation  of  inch  sections ''.27*.  ".80* 


MISCELLANEOUS   STEEL   SPE 

Ko.  3949. 
Marks,  ^ij' 

Dismeteri}:  Eud,  ".5055;  middle,  ".5019;  ei 
Sectiooal  area,  .20  square  inch. 
Gaugeil  length,  2". 


Applied  l«da. 

pwinob. 

clnnpilliui 

ToUL 

"a- 

pen 

Fmiulf. 

i.ow 

iS 
IS 

§i 

izm 

H.uM 

1S.1U0 

nlcoo 
13,  m 

* 

OQO 
000 

000 

ono 

.OUI>H)0 

,  noonio 

.OHIilIM 

loo  300 
:ou    » 

,0U     00 
!ou  600 

!uo  w 

.uu  JOB 
,000150 

.011,100 

:o[ireo« 
.ostww 

.0:iZMM 

,  uaorso 
,  otn,-* 

iiiofl 

0. 

IvooaM 
,«uoiM 

!o<iu:ii« 

\Z 

'.mjao 

.WISM 

.WiMI 

.mix 

.O039M 

:o.i77so 

lours 

:oiw 

li>rh. 

.".' 

"■       ; 

.oooou   1     .( 

««.ooo 
n.m 

i 

Ml.  000 
M,OM 

08]  000 

ss 

W.DOfl 

IS 

sxioM 

8!«,S00 

0.                  ;  ~.< 



Gmeral  tummarg. 

Cinal  teotioD 

E[a>liclloiilperiinimiuiiicl>urnriKiniilHatiuii .., 

E1onK«iionpnriacliarierr.ipiure 


HI  Attbt  rupture^  perci 
i^mtloD  of  iDch  •eotlonA 


rv 


MISCELLANEOUS   STEEL   SPECIMENS. 


823 


N6.  3850. 
Marks,  ^jj* 

Diameters:  End, '^5642;  middle/'.5643;  end/^5643. 
Sectional  area,  .25  square  inch. 
Oaaged  lengthy  3'^ 


AppliMl  Ipads. 

Eloniratfon 
per  Inch. 

Saoceraire 

eloDKAtloo 

per  inch. 

Permanent 
9et. 

SuooeMive 

permanent 

■et. 

Eemarks. 

Total. 

Per  RQuare 

luOD. 

Pimndt. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

8,750 

10,000 

11,^10 

11,500 

11,750 

12,000 

12, 250 

12,500 

12,750 

13.000 

13,250 

13,500 

14,000 

14,500 

15,«K)0 

16.500 

16. 000 

16.600 

17.000 

17,600 

IS,  000 

18,  roo 

19.000 
19.500 
20.000 
20,500 
21,000 
21.500 
22.000 
2",  320 
16,900 

Pounds. 
1,000 
6,000 
10.000 
15.  000 
20,000 
26.000 
80.000 
35.000 
40,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60,000 
61.000 
62.000 
63,  (KM) 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000  * 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88,000 
89,280 

0. 

.000107 

.000367 

.000 'iSS 

.000733 

.000900 

.001067 

.001233 

.001433 

.001633 

.001633 

.00  667 

.001700 

.001733 

.001767 

.OOIHOO 

.001867 

.002000 

.006333 

.  OOJCOO 

.  010^00 

.01  .'333 

.014600 

.0I60')3 

.010200 

.021733 

.024500 

.OJ7100 

.030667 

.034600 

.038667 

.04167 

.0500 

.0600 

.0667 

.0867 

.1333 

Inch. 
0. 

.000167 
.  0<»0200 
.000166 
.000200 
.000167 
.  000167 
.000166 
.000200 
.000^00 
0. 
.000034 
.000033 
.000033 
. 000034 
.000033 
.000067 
. 000733 
. 003733 
.002167 
.  Oii-JOOO 

.ooi8;« 

.002267 

.  002333 

.002267 

.  0025:^ 

.  002767 

.  OOifiOO 

.003567 

.  00:!S33 

.004167 

.00:t003 

.008:i3 

.0100 

.0067 

.0200 

.0466 

Jneh. 
0. 
0. 

Inch. 

Initialload. 
BlasUo  Umit 

Tensile  strength. 
At  time  of  fntotare. 

.000033 

.000038 

.000100 

.000067 

. 

General  eummary. 


Tensile  strength  per  square  inch  of  oriffinal  section pounds. 

£lat*tic  limit  per  nquare  inch  of  original  section do.. 

Elongation  per  incfi  after  rupture inch. 

Bluugation  per  inch  nuder  strain  at  ela.<itic  limit do.. 

Rc>duotion  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  mptaire,  per  centum  of  original  section 

Poeitiou  of  rupture 1".  26fh>m  nc^ok 

Character  of  broken  surface fine  silky 

XlosgatiooorinohMotionB ".29*,  ".30*,  ".U 


89,280 

52.000 

.2400 

.001867 

.204 

59.8 


924  UI5CELLANEOD8  STEEL  8PECIUE: 

^io.  3961. 
MarkB,  <'i^' 

Diameters:  End,  "JS643;  middle,  ".5612;  end,  ".i 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  iMda. 

Isn 

I  Incb. 

,_-.. 

Total. 

''*\sr" 

per  inch.      ^ 

P    ^."".p.™.™t 

i| 

tImo 
e.7M 

0,000 

i;»o 

l.MK) 

Is 
la 

*.0O0 

sisoo 
0,000 

!:S 

!ii 
l!:K 

as 

21,000 

1,000 

io;ooo 

so.ooo 

15,000 
30,000 

is 
ss 

48,000 

so:  000 
Si  000 

IS 
IS 

li 

IE 

:oonoo 

:  001767 
:  002000 

ioDoooo 

!ow30o 

iimsoo 
.03sae7 

.'oslio 

!06C7 
.0900 

000033 

OOU033 
000034 
000033 
00U03 

00010 

00 IM 

003100 
002733 

003233 

001033 
WWT 

0*33 

Inth. 

/M*. 

-OOOOU 

.000031 

.000100 

.O000S7 

O moral  mnmary. 


Tcnille  MreDSth  pn  aqiiSTe  inch  oforlciDBl 
Elulii:  limit  psruureiiich  ororigiul  lecl 
£ionKitloD  psriuiib  after  mpturo 

Reduction  lndiam«l«r  at  poin I  of  rupture  .. 


rv 


MISCELLANEOUS   STEEL   SPECIMENS. 


825 


No.  3962. 
Marks,  ^jj* 

Diameters:  End,  ''.5500;  middle,  ''.5496;  .2  ivcb  from  end,  "5500. 
Sectional  area,  .237  square  inch. 
Gauged  length,  4". 


Applied  loads. 


Total. 


PoundM. 

237 

1,185 

2,370 

3,5&6 

4,740 

5.925 

7,110 

8,295 

9,480 

10,865 

10,903 

11, 139 

11, 376 

11. 613 

11,8.50 

12,087 

12, 824 

12,561 

12,798 

18.272 

13, 746 

14, 220 

14,694 

15.168 

15,642 

16. 116 

16.590 

17,064 

17,638 

18,012 

18, 486 

18,060 

19.434 

19, 008 

20,382 

20,856 

20,910 

16,100 


Per  sqnate 
incn. 


Pounds. 
1,000 
5.000 
10,000 
16,000 
20,000 
25.000 
30.000 
85,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,  QUO 
50.000 
51.000 
52,  000 
63,000 
54,000 
56,  OUO 
58,000 
60,000 
62,  000 
61,000 

,  60.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
88,230 


ElcnifEatioii 
per  inch. 


Inch, 
0. 

.000176 
. O0O375 
.000525 
.000075 
. 000876 
.001050 
.001200 
.001360 
.001550 
.001575 
.001625 
.001050 
.001700 
.001725 
.001776 
. 0U1825 
.002876 
.  007675 
.000600 
.011125 
.013475 
.015750 
.  018125 
.019900 
.023000 
.023625 
.026375 
.031875 
.0350 
.0425 
.0500 
.0575 
.0050 
.0776 
.1050 
.1260 


Sncoesalvei 

elongation 

poruich. 


Inch. 
0. 

.000175 
.000200 
.000150 
.000150 
.000200 
.  000175 
.000150 
.000150 
.000200 
.  000025 
.000050 
. 000026 
.  OOOOoO 
.000026 
.000060 
.000050 
.001050 
.004800 
.001825 
.001625 
.002350 
.  002275 
.  O02375 
.001776 
.003100 
.000625 
.  002750 
.005500 
.004125 
.0075 
.0075 
.0076 
.0075 
.0125 
.0275 
.0200 


Permanent 
set. 


0. 
0. 


IneK 


0. 


0. 


Sncoeaaire 

pernianen( 

aet. 


Ineh. 


Ilemarka. 


Initial  load. 


Elaatio  limit. 


Tenaile  airenfrth. 
At  tinie  of  fracture. 


General  summary,     . 

Tensile  strength  per  square  inch  of  orlj^inal  section pounds..    88,280 

Elasticliniit  per  sonare  inch  of  original  section    do  ..    62,000 

Elongation  perincli  after  rupture inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  liiuit do  ..  .0018*25 

Beriuction  in  diameter  at  point  of  rnpture do...        .200 

Kednciionin  area  after  rupture,  per  ceutuui  of  original  section 50.4 

Position  of  rupture    2^^'.40froni  neck 

Charactcrof  broken  surface... line  silky 

EloDgatioB  of  inch  sections 'M3,  ".37^  ".30, 'M2 


t 


MISCELLANEOUS   STEEL  SPEOOIE} 

No.  3968. 
Marks,  %J; 

Diametera:  Bad,  ".5505;  middle,  ".5190;  end,  "^f 
Sectional  area,  .337  sqaare  iaob. 
Qaaged  leagtb,  4". 


AppiWl«d.. 

p«i  Inch. 

Psnnmnsiit 

SOCWWITB 

ToUl 

'■"u'T" 

perT^ 

Tmmdi. 

..S 

11 
as 

11 

jJK! 

i;S 

a.  us 

(I.SM 

K4HB 
fl.JM 

isiiM 

PtuadM 

iZ 

ui.  000 

M.000 

»,oi)0 

M.OOO 
«,Oil« 

«6.oatf 

li 

H,000 
EWM 

ss 
ss 

BLOM 
M.OUO 
88,0.10 

TSioUfl 

HOW 

Inch. 

.' 0001 35 
il>I>OA|W 

iouiisis 

.001000 

'ooiirio 

ioOJMS 

looiejo 

looiTai 
.ooiiio 

II 

>i.-.;oo 

.OITMIO 
.0JOI7S 

.otfi-oo 

.fttWDD 
.<l2S12i 

lon7» 

losw 

.OHM 
,0600 
.1300 

Inck. 

0. 
.000I3S 

ioocJiw 

!oi-  7S 
.OWilW 

loouo.'ii 

.00uu::5 

.oooujo 

.OI.UUJS 

;ooooss 

'ooSoo 

'.oa'Ai^ 

'.wiisi 
iooois 

.<Mlii 
.OUSu 

ioiso 

.OMO 

IfuK 
0. 
0. 

Inth. 
t. 

0.' 

•. 

:::::::::::: 

:::::::::::. 

Qmeral  tnmntarg. 


'eD*l1e  iitl«DKtl>  p»r  aqnne  IdoIi  of  orltrlnit  uctloti... 


U" 


MISCELLANEOUS  STEEL   SPECIMENS. 


827 


1^0.3954. 

Marks,  ^^^ 

Diameters:  End, '^5056;  middle,  ^5046+;  end, ''.6048. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2'^ 


Applied  loads. 


TotaL 

Pound9. 

200 

1,000 

2,000 

8.000 

i,000 

0,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,900 

14.400 

14.000 

14.800 

1ft,  000 

16,200 

15,400 

16.600 

16,800 

16,000 

16, 400 

16,800 

17.200 

17.600 

18,000 

18,4U0 

18,800 

19.200 

19,600 

20.000 

20,400 

20.800 

21,200 

21,600 

22.000 

2?,  800 

23,600 

24,400 

24,410 

Per  square 
inch. 


Pound*. 

1,000 

6.000 

10,000 

15,000 

20.000 

25,000 

80,000 

85,000 

40,000 

45,0u0 

60.000 

55,000 

60,000 

65,000 

70,000 

71,000 

72.000 

73,000 

74,000 

75,000 

76,000 

77,000 

78.000 

79,000 

80.000 

8-2,  000 

84,000 

86,0u0 

88,000 

90,000 

92.000 

94.000 

96,000 

98,000 

100,000 

102, 000 

104,000 

106.000 

108,  000 

110.000 

114,000 

118,000 

122,  000 

122,050 


Elonntion 
per  inob. 


Inch. 

0. 

.000150 
.0OU300 
.000400 
.000550 
.00U750 
.000950 
.001100 
.001300 
.001500 
.OOIO'O 

..001850 
.00204)0 
.  002250 
.002400 
.002400 
.002450 
.002500 
. 002500 
.002550 
. 002550 
.002000 
.003600 
.008250 
.  008750 
.010100 
.011600 
.013100 
.  014700 
. 010050 
.018000 
.019750 
.0213U0 
.023600 
.  025^)00 
.027450 
. 030850 
.  032000 
.  036250 
.  040000 
.0500 
.0575 
.1075 


Saocessive 

elon|i:atioD 

per  inch. 


Inch. 
0. 

.000150 
.000150 
.000100 
.000150 
.000200 
.  000200 
.000150 
.000200 
.000200 
.000150 
.  000200 
. 00O150 
.000250 
.000150 

0. 

.OOOO'iO 
.00u050 

0. 
.000050 

0. 
.000050 
.001000 
.  0046'>0 
. 000500 
. 001330 
.001500 
.  OoliOO 
. 0  1600 
.04  1U50 
.  0ol.i50 
.0JI1750 

.o.iij:>o 

.  0(>2-'i00 

.0019.0 

.  OOltCiU 

.00340 

.001750 

. 003650 

.  003750 

.0100 

.0075 

.0500 


Permsnent 
set. 


Inch, 


0. 
0. 


0. 


.000050 


.000100 


Sucoeiwire 

permanent 

set. 


Inch. 


.000050 


.000060 


Bemarks. 


Initial  load. 


Elastiolimit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  122,080 

Blastio  limit  per  sqaure  inch  of  original  section do...    77,000 

Blongstion  per  inch  after  raptare   Inch..      .2050 

Blongation  per  inch  ander  strain  at  elastic  limit do...  .602600 

Bedaotion  in  diamet.er  at  point  of  mptnre do...       .185 

'notion  in  area  after  mptnre,  per  oentom  of  original  section 46.2 

ition  of  rnptnre r'.26  from  neck 

raoter  of  broken  snrfaoe fine  silky,  haying  serrations  radiating  fh>m  the  center 

igatlon  of  Saoh  teotioiia ..•• « ''.27*, 'M4 


)28  UISCELLANEOUS   BTBEL  apECIMEHfl 

No.  3965. 
Marks,  ''^' 

Diametera:  End.  ".5053 ;  middle,  ".5019;  end,  ".CO 
Sectional  area,  .20  uquara  iuvb. 
Ganged  leugtb,  2". 


ApplM !«»].. 

'i:;;;^; 

Total. 

PcXHhll. 

iS 

10,000 
201000 

sa 

«b:ooo 

tS.000 

ss 
la 

M,  000 

8S.OO0 

KS 

M.00O 

S:S 

oo.ooo 

as 
S 

per  Inch. 

/IK*. 

!moioo 

.  ODr>»IIO 
.  00114  » 

.Oi.oeuo 
!ooiR5o 

!  002-200 
.002(00 
.OOMMI 
.  OIHSOO 
.00«B30 

!wj«l.60 
:  012700 

;01!2lOO 
.OWBOO 
.02fi100 

.oasiso 

ioWiM 
.0*0000 

'.MOO 

''"sr"",i»™v°~' 

Pauwtt. 
ZOO 

1,000 

B 

s.ooa 

}.S 

10.000 
liout 

Its 
itS 

M.«00 

ii.vio 

1S.0M 

ie.tM 

IfS 
lis 

iJjM 

ifl.soo 

20,000 
20:400 

aiooo 
31.  mo 
aaoo 

'.  D«i!200 

Iiuh. 
0. 
0. 

InA. 

!■ 

;  0011200 

'.  Oimai" 
!  oo^iiso 

!ooifijo 

iooiMO 

:ooi«» 

:fflS 

.OOIXM 

.ooigoo 

:0024.-.0 

!ooi4M 
!02()0 

.OOOOM 

.oooow 

.0UOLI50 

•Ireogth  per  »qii»™  inch  of  oriiiin 
"— '■ «qu»M  Inch  nf  DiiKinal  hi 


onuaLlou  par 

Dittintloa  p»r  L-....  U.J....  .». 

■•1  iictloa  In  dlBmnter  ac  poll 


eutnm  of  OTlgloal  looUan. 

Bus  graDnlitr.ndUtiDg  troiam 


r\ 


:.  t*. 


MISCELLANEOUS   STEEL   SPECIMENS. 

No.  3056. 

Diainetew:  End,  ''.5654;  middle,  ".5644;  end,  ".5655. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


M» 


-^-^ 


\C' 


*i 


"•*:. 


Applied  loads. 


Totol. 


Poundt. 
250 
1,250 

2,500 
8,750 
6.000 
6,250 
7,600 
8,750 
10.000 
11,250 
12,500 
13,760 
16,0t0 
16,260 
16.600 
16,750 
17.0iK) 
17,250 
17.500 
17,  TfiO 
ltt,(00 
1»,250 
18,500 
19.  000 
19,500 
20,000 
20.600 
21,000 
21.500 
22,000 
12.  500 
23,000 
23.  500 
24.000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27, 500 
28.500 
29,500 
30, 310 
26,900 


Per  square 
incb. 


Poundt. 
1,000 
6,000 
16. 000 
16,000 
20.000 
25,000 
80.000 
35,000 
40, 000 
45.000 
50.000 
.  65.000 
60,000 
65,000 
66,000 
67,000 
68.000 
60.000 
70.000 

71,  000 

72,  i»fl0 
73,000 
74.000 
76, 000 
78.000 
80.000 
82.000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,  000 
9S,000 
98.000 

100,000 
102,000 
104.000 
106.000 
108,  000 
110,000 
114. 000 
118. 000 
121,  240 


Blon)3:ation 
per  iuob. 


Inch, 
0. 

. 000167 

.  000367 

.000533 

.000733 

.00(1900 

.001100 

.001207 

.001433 

.001600 

.001767 

.001933 

.002100 

. 002233 

4  002267 

. 002300 

. 002333 

.  002367 

. 002400 

. 002438 

.002500 

.006300 

.006933 

.00^267 

.  00<»733 

.010667 

.012167 

.011^667 

.014i<67 

.016433 

.018000 

.019533 

.021267 

.023100 

. 025467 

. 027200 

.029300 

. 032167 

.036167 

.  038000 

.042167 

.0567 

.0667 

.1200 


Saccessive 
eloD  Ration 
per  iucb. 


Inch. 
». 
.0001fi7 

.  001)200 

.000166 

.  000200 

.000167 

.000200 

. 000167 

.000166 

. 000167 

.000167 

.  000166 

.000167 

.000133 

. 000034 

.000033 

.  000033 

.000031 

.  000033 

.000033 

.000067 

. 000038 

.  000633 

.001334 

.001466 

. 000934 

.001500 

.001500 

.001200 

.  001566 

.001567 

.001533 

.001734 

.001833 

. 002367 

. 001733 

.002100 

.002867 

.  003000 

.  002833 

.  004167 

.  014533 

.0100 

.0533 


Permanent 
set 


Inch. 


0. 
0. 


0. 


.000038 


SucoessiTe 

permanent 

set. 


Inch. 


0. 


.000033 


Bemarks. 


Initial  load. 


Elastio  limit 


Tensile  strenji^. 
At  time  of  fracture. 


'^^ 


'X'%1 


VT.<»i 


ViJ 


General  summary. 


Tensile  strenxtb  per  square  incb  of  orierinal  section pounds.. 

Elasticlimit  per  aauare  inch  of  original  section .do... 

Elongation  per  inch  after  rupture inch.. 

Eloni^ation  per  incb  under  siraiii  at  elaHtio  limit do... 

Seduction  in  diameter  at  point  of  rupture do. . . 

f^ 'Eduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

sition  of  rupture • at  middle  of  stem 

aracter  of  broken  surface silky,  trace  of  granulation ;  serrations  radiating  from  center  of  bar 


121,240 

72.000 

.1733 

.002500 

.134 


>ngation  of  Inch  sections ".10,  ".33 


*,  ".09 


*r 


j30  UISCELLANBOUS   STEEL  8PECI1 

No.  3957. 
Marks,  °^' 

Diameters:  End,  ".5612 ;  middle,  ".5642+;  end 
Sectional  area,  .25  square  inch. 
Ganged  length,  3", 
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.01883S 
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.mm 
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;o«7 

'.XM 
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:oD«iM 
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.000200 
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; ooiaoo 

'oOl^iOT 
.OOl'rtT 

'.  0013(7 

ioOl'iM 
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.■oiii«33 
:oo'«a3 

:0I5387 

0. 

Inek. 

<■ 

0^ 

General  lummarg. 


Eluticllmltper  tmiars  JDol 


flermptur 

e.  p«r  CBntnin  af  Dtiitnai  wotioa 

uotiou.. 

HXSCBLLANEOUS  STEGL  SFECIMEHS. 
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HISCELLAME0U8   8TKEL   SPECIMENS. 


835 


No.  4226. 

Mark,  1. 

Diameter,  '^560. 

Sectional  area,  .246  square  inch. 

Ganged  leogth,  4/'. 


▲ppli«d  loftdft. 

ElaoKatioD 
per  Inch. 

SDOcewive 

elongation 

per  inch. 

Permanent 
aet. 

SaccessiTe 

permanent 

sot. 

Remarka. 

TofcaL 

PerMoarB 
iBon. 

PoundM, 

0 

6,000 

6,250 

6,500 

5.750 

6,000 

7,000 

8.  UOO 

9.000 

10.000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,250 

20,500 

20,750 

21, 000 

22,000 

25,000 

25.500 

2i,000 

26,500 

27.000 

27  500 

28,000 

28.500 

29,000 

29,500 

SO.Ot'O^ 

80.500 

81.000 

31,  5(^0 

32.000 

82,770 

Powida, 
0 

Inch, 
0. 

.000626 
.0006.50 
.000675 
.000700 
.  000750 
. 000000 
.0010-25 
.001175 
.001300 
.001425 
.001550 
.001675 
.001825 
,001050 
.  00JO75 
.  002250 
. 002400 
. 002525 
.002T00 
.  00J7J5 
.0027  0 
.  1-02775 
.002800 
.  0029.M) 
.00:)400 
.  00:i460 
.  003525 
.  00:{575 
. 003075 
. 003750 
.  003H:;5 
. 003025 
.004025 
.004175 
.006100 
.011625 
.016500 
.0217.')0 
.  031126 

IneK 

.000625 
.000025 
.000026 
.  00O025 
. 000050 
.  0()()U50 
.000125 
.000150 
.000125 
.000125 
.000125 
. 000125 
.000150 
.000125 
.000126 
.000175 
'    .(100150 
.000125 
.000175 
.  00(»025 
. 000025 
.  00.  0i5 
.000025 
.000150 
.000450 
.000050 
.000076 
.000050 
.000100 
.000075 
.000076   • 
.000100 
.000100 
.OOOl.V) 
.001025 
.005525 
.004875 
.005250 
. 009376 

Ifuih, 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 

Elaatio  limit 
Tensile  strengtb. 

- 

■ 

*"*•"•"•***' 

0. 

....h. ...... 

♦ 

0. 

- 

119,920 

1 

1 

138, 210 

1 

General  summary. 


Tensile  strength  per  square  inob  of  original  aection pounds. 

Elastic  limit  per  nqaare  incb  of  original  section do.. 

Elongation  per  inch  after  rapture inch. 

Elongat  on  per  inch  under  strain  at  elastic  limit do.. 

Keductionin  diameter  at  poiutuf  rupture do.. 

Reduction  in  area  after  rapture,  per  centum  of  original  sectiou 

Position  of  rupture 1".5  fh)m  neck 

Character  of  broken  surface fine  silky,  serrated  circumference ;  radial  cracks,  12  in  number,  pene- 
trate from  the  circumference  about  haliT  way  to  the  center  of  the  specimen. 

UonofinchsectiouB ".02,  ".05,  ".80*,  ".07 


133. 210 

119,920 

.1100 

.004175 

.204 

59.3 
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MISCELLANEOUS  8TEBL  ( 


No.  4227. 
Mark,  2. 

DiAmeter,  ".5615. 
Sectional  area,  .248  square  inob. 
Ganged  length,  i". 


Appllsdloid 


'  t"isr 


Gauffed 
lenffth. 


Specimen  runs  out  ".021  wben  run  on  cei 
00°  from  gauged  leugth. 


!\ 


MISCELLANEOUS  STEEL   SPECIMENS. 


No.  4228. 
Mark,  3. 
Diameter,  ".563. 
Sections!  area,  .249  square  incb. 
Ganged  leiigtii,  4". 


Appl 

Hii,»a.. 

s« 

njiallon 
tlncb. 

ToUL 

"■•a." 

^^^Sch." «; 

F«tnit 

11,000 
i.^ 

6,750 
6.000 

iS 

•.BOO 

as 

IS.  MM) 

its 

18.000 
17.  OIK) 
IB,  000 

is 

34  MO 

Pcwtktt. 

/wfc. 

IncK 

/-•  1  ..'•" 

InUUI  [otd. 

oooroo 
imiLfiO 

0«16U0 

001M5 
0020.i» 

ooiaiw 

OII39S0 

003000 
oosoio 

OOUdlB 
000050 

-oouiio 

000050 

II0002S 

000035 
000050 

:;;:;::::::.!:::::::::;: 

.0660,'*        .000050 

s  oat  ".025,  about  150°  from  line  of  ganged  It 


^ 
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MISCELLANEOUS  STEEL  SPECIMENS. 


^ 


No.  4229. 

Mark,  4. 

Diameter,  ".6615. 

Sectional  area,  .248  sqaare  inch. 

Gauged  length,  4". 


Applied  loadg. 


TotoL 

Per  saaare 
Idod. 

Poundt. 
0 
5.000 
6,250 
5,500 
5,750 
6,000 

Poundi. 
0 

7,000 

8,000 
9  000 

10,000 

n.ooo 

12,000 
13,000 
14,000 
15,000 

18,000 

17,000 
18,000 

19  000 

20  UOO 

20,250 

20,500 

20,750 
21.000 

22,000 

EloDjg^atioD 
per  iuoh. 


Inch. 
0. 

. 000675 
.000700 
.  000725 

.  ooo7r.o 

.000800 
.000950 
.001075 
.  001200 
.  0013*25 
.001475 
.001025 
.  0O17T6 
.0U1926 
. 002050 
.  002200 
.  002375 
. 002o25 
. 002G50 
.002775 
. 0U2800 
.  01)2825 
.002875 
.002925 
.003050 


Saccesaive 

elouKAtion 

per  inch. 


Inch. 
0. 

.000676 
.000025 
. 000025 
.000025 
.000050 
.000150 
.  000126 
.000125 
.000125 
.000150 
.000130 
.000150 
.  000150 
.  000125 
.000150 
. 000175 
.000150 
.000125 
.  000125 
.000026 
.000026 
.000050 
.000050 
.000126 


Permftaent 
set 


Inch. 


0. 
0. 


Snooeaflire 
permaaont 

aet 


Tnek, 


0. 


BamArka. 


Initial  iMd. 


':oi6 


Specimen  runs  out  '^016,  aboat  14(K>  from  line  of  ganged  length. 


STEEL  FOR-FIXTUI 
.    OF  SECTI 


8p<iCini«iia  tcom  ringi  A.  »nd  B, 


~\ 


HI6CHLLANG0US   STEEL   SPECIMENS. 


Ring  A. 

Ko.  3986. 
Marks,  ^^ 
Diameter,  ".564. 
Seotional  area,  .25  aqaare  ioch. 
Ganged  length,  3". 


Applied  lo*l^ 

Si 

mewlte 

V,r^.. 

SDCceHlre 

Rmiuka. 

T.^. 

'"i.T" 

perloch. 

tXT 

Pnndt. 

aw 

»,6« 
•,780 
10,  «W 

D.a« 

oilBO 

lisoo 

12,000 

1600 
3,000 

<.0OO 

5S 

,5S 

2U,0OO 
30,1)00 
15^000 
38.000 
3S.0CO 

!!;S 

its 

M,aoo 

SS 

ii 

is 

ii 

7B.«S0 

JiuA. 

0. 

!«01M0 

ioinos 
,o2-(eoo 

:  03197 

:««i7 

.OMO 

ioon 

is 

Inch. 
0. 

<,."""■ 

^/ntA. 

lolUallMd. 
EluUc  limit 

Tdiuils  atmngth. 

OOLIllOa 
0003ST 
00U333 

0OIOT7 

00UB38 

002M« 
0027*7 

«o9on 
mm 
001  sa 

IKI34 

0083 

0050 
ODM 

0167 

0- 

TMiille  atrcnitUi  per  »]■■*»  tDobof  orliiliikl  aection poonda..    71.  M) 

KMtlo  llaU  par  aqajtrv  loch  of  arlgloal  seotiDo do...    38,000 

Klonaiilloii  per  iDoh  after  rupture iDDh..      .S033 

EkmKHtlDD  p«rlactiai>dflri>imDa(elMtlolilDft do...  .001300 

RudDctlDDltiilifttiieleratpolDt  of  rnplnre do...        .IM 

ReduoUon  In  iire>a[terniptaie.perceiitiliDor  ortilnBl  aection G7.0 
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MI8CBLLANEOU8   STEEL  8PBCJ 


No.  3987. 
Marks,  ^* 
Diameter,  ".664. 
Sectioual  area,  .25  sqaare  inch. 
Qanged  length,  3". 


AppIiediMdt. 

Bu 

r"o'b.° 

Hi. 

Surc«i 

Tola). 

'^LT'" 

"i^^T  «{„ 

"r 

1.IM 
tllW) 

G,VM 
T,NO 
B.7M 
II.OM 
9.250 
S.JOO 

11.  OM 

n.BM 

11.  two 

Is 

14.000 

Its 

wiooo 

1&MN 
ITUOO 
U:,00 

ja,3;o 

l.O-iO 

I.ouo 

B 

30. «» 

n.uoo 

38,000 

an 

*«,ooo 

sss 

M..KK) 
50.000 

is 

sa 

sa 

7-J.IJOO 
78,480 

loooan 
.Ouo;u« 

Idouuo 

.Oiiooo 
^omas 

."■-■a  107 
.O-Tnaa 

.OS.OOO 
.0351107 
.inWBOT 

:o«i7 

!0MU 

!i)uo 

•001  «• 

ouom 

(WW33 
000007 

oo-.'i.ii 

UO^'tliT 

on -.000 
vomai 

HIM 
011511 

0187 

0. 

0. 

0. 



Cmeral  ttiMtnary. 


TeuQc  itrenEth  p«r  wioan  incb  of  orlirlDil  M 
Ebatio  tliDil  per  MiaHra  Incb  ot  original  wctioi 

BtoB^tioD  p«  InDh  Bfler  rapture 

BlDDEaUo"  per  Inch  iinderHtniniitelutio  Urn: 


luuaf  odKln^  *ecti<iii 


'bri-hruBurfuM... 


MISCELLANEOUS  STEEL  SPECIMENS. 
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li^O.  4051. 

Marks,  '"^/o^ 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Oaaged  lengtli,  3V. 


'  AppUed  loads. 

ElongaUon 
per  inch. 

Saccessive 

eluDtnitioii 

per  mob. 

Permanent 

set. 

Suocessive 

permanent 

set. 

Kemarks. 

Total. 

For  square 
incn. 

PoundM. 
250 
1,250 

5,000 
6,250 
7,600 
8,750 
10,000 
10.250 
10,500 
10,756 
11,000 
11,250 
11,500 
11.750 
12.000 
12.250 
12,600 
13,000 
13  500 
14,000 
14,500 
15,000 
15.600 
16.000 
16,500 
17,000 
17.500 
18,000 
18,500 
10,000 
19.500 
20,000 
20,500 
21,000 
21,500 

Poundt. 
1,000 
5.000 
20,000 
25^000 
80,000 
35,000 
40,000 
41. 000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40.000 
50,000 
62,000 
54,000 
66.000 
68,000 
60,000 
62,000 
61,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
^86,000 

InSL 
0. 

.000133 
.000700 
.000867 
.001033 
.001167 
.  001400 
.001433 
.  001467 
.001500 
.001500 
.001567 
.001700 
.001767 
.001000 
.  002133 
.  003233 
•    .006>67 
.008567 
.  010433 
.012667 
.0148.13 
.017067 
.010667 
.022333 
.025167 
.  028333 
.032000 
.0367 
.0433 
.0467 
.0567 
.0667 
.0800 
.1338 

Jneh, 

0. 

.000133 
.000567 
.000167 
.000166 
.000134 
.000233 
.000033 
.000034 
.000033 

0. 

.000067 
. 000133 
.000067 
.000133 
.000233 

.001100 

.003.334 

.002000 

.001866 

. 002234 

. 002166 

. 002234 

.  002600 

.  002066 

.C02834 

.  008166 

.  003667 

.0047 

.0006 

.0034 

.GlOO 

.0100 

.0133 

.0538 

Ifieh, 
0. 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

a                       « 

Tensfle  atrength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  incli  of  original  section ponnds..    86,000 

Sl«atic  limit  per  Bonare  inch  of  original  section do...    47,000 

Elongation  perinea  after  ruptare inch..      .2888 

Elongation  per  inch  under  strain  at  elastic  limit «..do...  .001767 

Bednotion  in  diameter  at  point  of  rapture do...       .184 

Rednction  in  area  after  mptore,  per  oentam  of  original  section 64.0 

Position  of  rupture r'.50  firom  nook 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectiona • • ".U,  ".tS*,  *.U 


MISCELLANEOUS  STEEL   SPEC 


No.  '. 


Mark,  ^\^^'J- 

Diameter,  ".564. 

Sectional  area,  .'^5  square  iocfa. 

Ganged  leogth,  3". 
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.000033 

.000 

.oooaar 

.000 

Tmalle  iitr»nelh  pfT  »i\aim  ir 
KiDneUInn  per  iiirli  ullrr  nip 


lA 


MISCEUANEOUS  BTEEL  SPECIMENS. 
KlHO  B. 


Harka,  ^o 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Oanged  letigtb,  3". 


Appll«]l»l.. 

pwSch. 

pBrmanent 

Bamarb. 

Total 

^•Jn-T" 

•»:r 

ii 
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ss 
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loOlTM 

iomiLw 
'.ooem 
ioisouo 

;  010333 
:  027600 
.0386*7 

losoow 

.0*0 

iow 

:0OO23J 
.OOOWO 

!  000033 

!ouwjj 

.000033 

!»OOUM 

!0U0333 
.DUIWT 

.ouaioo 

!001>13S 

. oui. .0 

; 003807 
.001833 

:  00383* 
.OOWOO 
.004000 
.000133 

!06O 

0. 

luch. 

BlMtlc  limit. 

.00008- 

.000087 

Ten»Uo  »tr«iKth, 

Gtntral  »ummari). 


I«idla  (treiigth  p< 


klaivMlODpi 
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MISCELLANEOUS   STEEL  SPE( 


£ro.4081. 

Marks,  ^]^ 

Diameter,  ".564. 

Seotional  area,  .26  square  inch. 

Ganged  leogth,  3". 


Appli«ll«d.. 

p«.Wb. 

p.cloc!i. 

P™j.„ 

Snca 

To«L 

'"^■X™ 

is 

.JS 

n.6D« 

s 

as 

1 

IE 

iZ 

13 

ii>.(mi 

as 
Ss 

«3,WM 
44,  MM 

«,000 
47,000 
U.M 

4R,ooa 

H.OUO 

ssiuoo 

64,  UO* 
MUOO 
HOM 
M.MW 

mIooo 

•*,«liO 
M,(K)0 

Tt.OH 

KJ,WtJ 
82.  W» 
84.000 
84,000 

Inch. 

.•ooaiT 

.OOUMM) 

.ouuwa 

.001100 
.001201 
.Oui333 

!oui»T 
.OOIOOT 

.ooiss:! 
.MVrao 

iooWHT 

.ooBho; 
:oias33 

!oiBOuO 

.o-xan 
iojewj 

:o70W7 

0. 
.0O0M1 

ioooin 

!ou«OM 

ioOliMI 
.000800 

!oiuuoo 
.ooawo 

.OUIUUO 

: 00^ 1(7 

.ooaaw 
.ou-.:3uo 

.003187 
.0O3UOI) 

.00t»3 

!0UH33 

0. 

D. 

InlUilliad. 

Elutie  limit 

TeniUe  .tnallli. 

«■ 

Ovttral  titmmary. 


TcDnlla  ■tnoEtli  por  aQowa  Inch  of  oriidiMk 
Eluilio  limit  psruaani  looh  nroiiK'DU**<'l 
EliliK«ion  pwlnot  uller  niiitura 


KMuctlOD  Id  dli 
Beiluction  Id  ui 

Ch.fMWr  ol  br. 
KlouKDllon  of  In 


tDin  a(  odgtuftl  KOtloa . 


MISCELLANEOUS   STEEL   SPECIMENS. 
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Piston. 

TSo.  4082. 

Marks,  ^•'ff 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  inch. 

Gaaged  length,  3"« 


Applied  loads. 


Total. 


Ptoundf. 
290 
1.250 
2,500 
5,000 
7.600 
8.750 
10.0(M) 
11.250 
12.500 
12,750 
18.000 
18.250 
18,500 
13.750 
14.(MI0 
14.250 
14.500 
10,OuO 
15,500 
10.000 
10,500 
17.000 
17,  ftOO 
18.000 
18,500 
19  000 
10.500 
20,000 
20,500 
21,0t0 
2l,6<iO 
2J,  OtiO 
22,54*0 
28.000 
23.500 
24,tM)0 
24,500 
25,000 
25,010 


Per  eanue 
iooli. 


Powndf. 

1,000 
S,0«iO 
10.000 
20.000 
80.000 
85.000 
40,000 
45.000 
50,000 
51,000 
62,000 
53,000 
54,000 
65.000 
50,(100 
67,0«iO 
68,000 
6u,000 
02,000 
04,000 
60,000 
6ri,UO0 
70,000 
72.000 
74.000 
70.000 
78.000 
80.000 
82,000 
81,000 
80.000 
88.000 
80.>00 
02,04<0 
04.000 
90,000 
98,000 
100, 000 
100,040 


EIonfEAtiOD 

p«r  inoh. 


Inch. 
9. 

.000100 
. 000267 
.OOtiOOO 

.oooo:{3 

.001067 
.001233 
.001400 
.001600 
.001»33 
.001607 
.001700 
.001733 
.001767 
.001033 
,00-'287 
.002933 
.005000 
.007167 
.008X33 
.010067 
.  012000 
.014000 
.016500 
.018833 
.  020667 
.  023038 
.  Ol'SftOO 
.  O'.SVM) 

.  o:5i.i:i3 
.  o::46  3 

.0:i8067 

.0433.t3 

.049167 

.05J833 

.0700 

.0H«7 

.1200 


SncoMwire 

eloDtratton 

par  iiich. 


JfMJL 

0. 

.000100 
.000167 
.  0O0333 
.000:i33 
.000)34 
.000166 
.  0(K)167 
.000200 
.000033 
. 000034 
.000033 
. 000033 
.000034 
.000166 

.  ooo:«4 

.00OU66 

.  002067 

.002*67 

.001666 

.001X34 

.0019M3 

. 0O2O00 

.OOISMK) 

. 002333 

.001^34 

.00.366 

.  00J.'.67 

.002900 

. 002X33 

.  003:<00 

.  00  {^34 

.001666 

.00  a:!4 

.006666 

.014167 

.0167 

.0338 


Permftnoot 


'Inek. 

0. 

0. 


0. 


SnoceiwlTe 

pemiauent 

Bet. 


Ineh. 
0. 


Remarka. 


Initial  load. 


Elastic  limit. 


Tennile  siren  ([th. 


General  eummary. 

Tensile  Rtrengtlt  per  square  inch  of  original  section pounds..  100,010 

ElttMtic  limit  per  square  inch  of  original  section do  ..    5»,  000 

Xi>U(;Mtlon  per  Inch  after  rupture ini:]i..      .  10'{3 

1.1  ligation  pfr  inch  under  strain  at  elastic  limit do. ..  .00.767 

Reduction  in  diameter  at  point  ot  roptnrt)  ^ 134 

Beiiuotiun  in  aiea  after  rupture,  per  centum  of  original  section 41  9 

Position  of  ruptnre  .  T' from  neck 

Character  of  broken  snrfaoe • silky 

ratioBofinohieotiona "A0,".lfi,"Ji2* 


p 


UISUELLAMEOUS  BTEBL   BI 
Ko.  4083. 


MwkB,  ^^ 

Diameter,  ".564. 

Sectional  area,  .25  sgnaro  iocb. 

Gauged  length,  3". 


Applied  loads. 

'»r 

SacMutrs 
rloiiKmioD 
per  iDOh. 

PenoMiMit 

Total. 

■■".T"- 

P* 

kS 

Its 

1Z;7M 

la,  EM 
IB,  MO 

ia;7M 
n.ooo 

is:  500 

iftooo 

1!:S 

IT.SOO 

K 

^000 
M.MO 
2t.0ftl 

2i,0« 

10.000 

so:  000 

ii,m 
tv.im 

5'i:oo« 

taooo 

iS 

K 

Is 

IS 

M,CN)0 

B«:i)™ 

BO:iKK) 

nooo 

,§i 

ioo;ieo 

:Dao30D 

.WRXIW 

:(IOIt«l 
:0UL6j0 

.(h-liiaa 

:o«i")o 

:ouiesj 

'.tmm 
.mm 

;oHM7 
.oiflsoo 

:  029000 

:i)3BOO0 
.OWIOO 

'.ma 

Iiwft. 

:duu:ou 

:00"LB7 

:«ni>033 
:oOijuff; 

:ooou«i 

.onoioT 
.0M33a 

'.IM\U 
.0U2tM 

'.ayj3M 

:ooiisi 

'.miiea^ 
.o-'saaa 

:oo.n.iM 
:«ai'j«o 

iMh. 

0. 

! 

Gtntrat  tummary. 

Tensile  Mrvnelb  par  sqnsTe  Inch  of  orlclDll  section 

BiMtIc  limit  per  rxinsre  iDcb  of  oriKlDUMatlOD 

EloBinlion  psriacb  afler  rupture 

D  lirorifl'iuil  MOlio 


lo  Id  jlatnetor  St  polptof  m 


FeiitloD  of  raptoce 

Chancier  of  broken  aarraoe— ■ 
BloDgatlonsftiioaaectUni*.... 


.".(B  ftoa  neck 

aUky 

,-.M.  '.a,  *.rf 


^ 


SAMPLES  FROM  THREE  PIECES  OF  STEEL 


FBOM 


LOUIS  GATHMAN,  CHICAGO,  ILL. 


H.  Ex.  105 54  849 


Jwyp 


'1^.: 


^' 


f^ 


»..  •  ' 


i. 


■•^i 


2^7^ 


Q 


JLO 


lK;-jrj-^7      3^ 


HEx.Vi^^-_-51  2 


/ 
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No.  4011. 

Marks,  ^Aj 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pound9. 

200 
1,000 
2,  0('0 
3,0«0 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,400 
8,800 
9,200 
0,000 
10.  000 
10,  400 

10,  800 

11,  200 
11,  600 
12, 000 
12, 400 
12, 800 
13,  200 
13,600 
14, 000 
14,400 
14,800 
IS.  200 
15.(500 
10,  000 
16. 400 
ir,,  HOO 
17. 200 

17,  COO 
18.000 
18,400 

18,  800 

19,  200 
20.000 
20,800 
21.600 
22,180 


Per  sauare 
inch. 


Pounds. 
1,000 
5,0u0 
10.  000 
15,  000 
20,  000 
25. 000 

30,  000 

31,  000 

32,  ODO 

33,  000 

34,  000 

35,  OoO 

36,  000 

37,  000 

38,  000 

39,  000 

40,  000 
42,  000 
44,000 
46,000 
48,000 
60.000 
52,  000 
64,000 
56.  000 
58,000 
60,000 
62,000 
64, 000 
66.  000 
68.000 
70,  000 
72,  000 
74,  000 
76,000 
78,  000 
80,  000 
82.000 
84,  000 
86,  000 
88.  000 
90.000 
92,  000 
94,  000 
96,  000 

100.000 
104,000 
108, 000 
110, 900 


Elongation 
per  inch. 


Inch, 
0. 

.000100 
.  OOO.JSO 
. 000500 
.000700 
.  OOiiOOO 
.001050 
.001100 
.001150 
. 001250 
.001400 
.001600 
.001800 
.  OO'JOJO 
.OOJioO 
.  00-2700 
.  OU.'JL'OO 
. 003700 
.  00:W.>0 
.005100 

.  ou:>900 

.  0110900 
.  007750 
.008600 
.009100 
.010:550 
.OUJOO 
.012100 
.Ol.iOOO 
.  0140(t0 
.015150 
.  OKVJjO 
.  017.'50 
.018800 
.O'.'lKtOO 
. OJOJOO 
.ojjtrO 
.  0*J:t700 
.  0J5."»(.0 

.  o'jo7r.o 

.  02,-<250 

.  o:{03'jO 

. 032000 
.  on  l-'50 

.  o:H)250 

.040 
.045 
.050 


Snroc«sive 

eloiiuation 

per  iuub. 


Permanent 
set. 


Inch. 


0. 


Racce8»iv« 

permanent 

sot. 


Remarks. 


Inch. 


0. 


. COO 100 


.000100 


I 


Initial  load. 


.001050 


.001560 


Inch. 
0. 

.000100 
. 000250 
.000150 
. 000200 
. OOOJOO 
.00nl.30 
.OOOO.'H) 
.  OOOO-M) 

.000100    I , I  Elastlclimlt. 

.000150 
.  00t>200 
.000200 
. 000200 
.000150 
. 000250 

.  o<)orx)o 

.000500 

.  00U25O 

.001150 

. 00u800 

.001000 

.OOOKfiO 

.  000S.-)0 

. 000800 

.00.-950 

. 00  850 

.  000000 

.  OOODOO 

.001 000 

.001150 

.001100 

.001300 

.001250 

.001200 

.  OOiJOttO 

.0015(0 

.001300 

.001800 

.  001250 

.  001500 

.002100 

.001650 

. 002250 

. 002000 

.  003750 

.005 

.005 


Tensile  strength. 


Oeneral  summary. 

Tensile  8trenji:tli  per  square  inch  of  onginal  section pounds..  110, 900 

Elastic  limit  per  sqaare  inch  of  original  section do...    33,  OOO 

Elongation  per  incu  after  rupture ■ inch..        .o»"5 

Elongation  per  inch  uudcr  Hiraiu  at  olaMtic  limit do...  .001250 

Reduction  in  diameter  ar  point  of  ru]>turo do...        .  015 

(eduction  in  area  after  rupture,  per  centum  of  original  section 5. 7 

*OHition  of  rupture  ".95  from  ne(  k 

Jhararter  of  broken  surface granular 

Slongatktnof  inohaeotions ".09,  ".04 
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MISCELLANEOUS    STEEL   SPECIMENS. 


No.  4042. 

Marks,  xfo 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loadA. 


Total. 


Poundt. 

200 

1.000 

2,000 

8,000 

4,000 

6,000 

«,000 

6.200 

6,400 

6,600 

6.800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9, 200 

0,6  0 

10.000 

10, 4U0 

10.  J'OO 

11.200 

11,600 

12.000 

12,400 

12,800 

13,200 

13.6U0 

14,  000 

14, 400 

14,  800 

15,200 

15, 600 

16,  000 
16,400 
16,800 

17,  200 
17.600 
18,000 

18,  400 
18,800 
10,200 
19. 600 
20.  000 
22,040 


Per  •onare 
inoo. 


Pounda, 
1.000 
5,000 
10,000 
15,  000 
20,  0(K) 
25.000 
30.000 
31.000 
32,000 
83,  000 
84,000 
35,  000 
86, 000 
87,000 
38,000 
39,000 
40,000 
42  000 
44,000 
40.  (H)0 
4H.  000 
50,000 
52,  000 
54, 000 
50,  000 
f»«,000 
60,  OUO 
62,  000 
64.000 
66,000 
68,  000 
70,  000 
72,  000 
74,000 
76,000 
78,  000 
80.  000 
82, 000 
84,000 
86,  000 
88,  000 
90,000 
92,000 
H4,000 
96.000 
98.  000 
100,000 
110,  200 


Elonntlon 
per  mch. 


Inch. 
0. 

.000100 
.000350 
. 000500 
. 0U0700 
.  000^50 
.001050 
.001150 
.001250 
.001350 
.001450 
.001700 
.  002000 
.  002J50 
. 002500 
.  002900 
.  OO.MOO 
. 004050 
.  0(t4900 
.00,-i5(JO 
.  00(;6U0 

.our.'oo 

.  008200 
.009100 
.010000 
.010900 
. 012000 
.012900 
.014000 
.015000 
.016000 
. 017000 

.oia'^'>o 

.019250 
. 020900 
.021750 
. 023500 
. 024850 
. 0263 iO 
.027830 
. 029500 
.031500 
. 033000 
.  036000 
. 038730 
.  041250 
.  044'JOO 


Sncc«Mive 

oluiifratioD 

per  inch. 


Inch. 

a. 

.000100 
. 000 J50 

.oooi:)0 

.000.00 

.oooii'jo 

.  0O02ti0 
.  00(1100 

.000100 

.000100 
.000100 

.  ooo2r)0 

. 000300 
.  0002.>0 
. 000250 
. 000400 
.  000500 
.000050 
.  000>*50 
.  OOOdOO 
.001000 
.001000 
. 000700 
. 000900 
.  O009»»0 
.  0001)00 

.001100 

. 000900 
.001100 

.001000 
.001000 

.001000 
.0013.>0 
.  000900 
.001750 
. 000850 
.001750 
.001350 
.001  .'00 
.OOloOO 
.00Ui50 
.  002000 
.  002000 
.  OOJ.'OO 
.  002750 
.  002500 
.003050 


Permaneot 
set. 


Inch. 


0. 


IK'rnmtiiMit 
bet. 


Kcmarkft. 


Itich. 


0. 


1 

1 

'".'oooo:^    '     .6ooo:>o 

luiliul  load. 


.001900 


.0018^30 


Elastic  limit 


Tensile  six^ogth. 


General  8ummarif. 

TeDsile stren j^h  per  aqnare  inch  of  oriKinftl  section pounds..  110,200 

Elastic  limit  per  saaare  inch  of  original  section do...    94,000 

Elongation  porincli  after  rupture  in«b..        .  ""»*^ 

Elongation  per  inch  under  sirain  at  elastic  limit a'"  *^ 

Kediictiouin  diameter  at  point  of  ruplure do... 

Red  notion  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".70  from  n 

Character  of  hroken  surface • graai 

Elongation  of  inoh  sections • ..".07*, ' 


•1 
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No.  4043. 

Marks,  t.'^c 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 


TotaL 


Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7.866 
8,000 
8,400 
8,800 
9,200 
9,600 
10,  000 
10,400 

10,  800 
11,200 

11,  600 
12,000 

12,  400 

12,  800 

13,  200 
13,  600 
14,000 
14. 400 
14, 800 
16,  200 

15,  (300 

16,  000 
16,400 
16,800 
17, 200 

17,  600 

18,  000 

18,  400 
18, 800 

19,  200 
10,600 
20,000 
21,520 


Per  square 
iuch. 


Pound*. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
31,000 
82.  000 
83,0U0 
84,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,  000 
42,000 
44,000 
46.000 
48,  000 
50,000 
62.000 
54,000 
56.000 
58,000 
60.000 
62.  000 
64,  000 
66,  000 
08,000 
70. 000 
72,000 
74. 000 
76,  000 
78.000 
80,  000 
82, 000 
84,000 
86,000 
88,000 
90,000 
92, 000 
94,000 
96,000 
98,000 
100,000 
107,<K)0 


"^???l™:*l'o'in'on 


per  inch. 


Inch. 
0. 

.000100 
. 000350 
.  0OU50O 
.  000600 
.000800 
.  001 100 
.001150 
.001200 
.001350 
. 001450 
.001600 
.  001900 
.002150 
.  002460 
.002856 
.003100 
.003000 
.  004750 
.005600 
.  006400 
,007400 
. 008350 
.  009»>00 
.  009900 
. 010850 
.012000 
.  012900 
.  013750 
.  014000 
.  OIGOOO 
. 017000 
.018250 
.  019400 
. 020600 
.  022000 
. 023350 
.  024000 
.026400 
.028350 
.029750 
.031500 
.033900 
.036300 
.038760 
.  042000 
.046500 


per  iuch. 


0. 


Inch. 

,000100 
0002?)0 

,000150 

,000100 
OOO'JOO 

,  00;i3o0 
000050 
0000.50 

oooir^o 

000100 

,  OOOl.'W 

, 000300 

, 000230 

,000300 

000400 

, 000250 

, 0008UO 

0001-50 

000850 

,  OOOi-OO 

,001000 

OOOP.'iO 

000630 

000000 

000950 

001150 

000900 

001)850 

001150 

001100 

001000 

001250 

001150 

001200 

001400 

,001350 

,001550 

,001500 

001950 

001400 

, 001750 

,002400 

,002400 

002450 

, 003250 

, 003500 


Permanent 
set. 


0. 


Inch. 


. 000050 


.001700 


SnccesslTe 

permanent 

set. 


Inch. 


0. 


.000050 


.001650 


BemarkB. 


Initial  load. 


Elasticlimit 


Tensile  strength. 


i 


General  eumfnary. 

Tensile  strength  per  sqnare  inch  of  original  section ponsds..  107,600 

Tillaetio limit  per  sanare  inch  of  original  section do...    85^000 

Blongation  per  incn  alter  rapture inch..       .060 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

'Redactiim  in  diameter  at  point  of  rapture do...       .015 

Reduction  in  area  after  rnptnre,  per  centum  of  original  section 6.7 

Position  of  rupture ".60ftomneok 

I/haractor  of  broken  surface granular 

Elongation  of  inch  aectiona.... .^ ".06^  ".06 


miscj:lla.\i:oi;.s  stkhi.  spi:cijikn 


Marks,  t,  m 

DiaiiiettT,  ".5<»5, 

SM;tiorml  area,  .'20  square  iiicb. 

Gauged  teiigili,  2", 


AppllHltMdB. 

Elo"(rnii.m 
I«r  ,m  1.. 

«„.v,...ivo 

P,.™aii*dt 

I,,^h. 

TCM, 

''"'.uT" 

Pomirf.- 

Si 
lis 

b'ioo 

»<,»{<  Kl 
U.  2110 

S.WN1 

10,  lino 

30,000 
3I,«I« 

hIuuo 
3a.irao 

SBioflll 
M,IHH> 

«!w)0 

Inch. 

:(KB".110 
.OllOf.',.! 
.0<>1u5« 

.'■wtir.li 

,0014U» 
.IMII4.-.U 
.MIS' Hi 
.«"L.-0« 
.OOlDuO 

'.  Oli.-.jiiO 

iO'iilSu 

.  Ul'UIUJ 

ioi'oL'Oil 

.oran.-ii 

'.  IHlO-JlO 

!  mv-M 

loilirtl.W 

illOllrlSO 
.(111!.  150 
.<JI.IIU.VJ 
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MISCELLANEOUS    STEEL    SPECIMENS. 


No.  4045. 
Marks,  ■^fn 
Diameter,  ".605. 
Sectiooal  area,  .20  square  incb. 
Gauged  leogtb,  2". 


Appli.^1o.<t«. 

SuocemiTe 
•■lonnatloii 
p»  inch. 

(Ft. 

X™-t 

ToMl. 

''"bT,'~ 

per  inch. 

Is 

Sffi 

found.. 

s,s 

31.000 

BJOOO 
W.OOfl 

St.  000 
mIooo 

as!  000 

30,000 

;  000100 

iooosoo 

.OOOTOO 
.000890 

.odioM 

001050 

;001150 

■.001300 
.00'3M 

iooisso 

Inch. 
0. 

.000100 

:o«iioo 

••Z 

.OOUOBO 
.000100 

ioOOlM 

JmA. 
0. 

Ijuh. 

iDltUl  low 

0- 

800 
000 
200 
MO 

eoo 

General  mmiaarg. 


TrDtlle  utrenetfa  per  >qn>re  Inoh  of  original  h 

ElontntlonperiDcli  urter  rapture 

RedDCtiou  In  dlawaler  ai  poiDl  of  rapCuio  ■ . . . 

Poeltlon  of  ruptore 

ChuMlar  of  brokaniiu&iM.. »....» 


..irumlu.  HOper  sent;  Dskf  01111  SIX 


MISCELLANEOUS   8TEBL   SPECIMENl 

Marks,  I,*;  I 

Diameter,  ".iHij. 
-    Sectional  area,  .20  square  inch. 

Length  of  stem,  1". 

Tensile  strength,  6,610  poands  =  33.200  poauds  pi 

Fntctored  ".35  from  neck.    Appearance  of  fractan 
cent,  of  sorfnceduil  spongy. 

Cylindrical  sarface  of  S[>eciiaen  showed  spoogy  m 


Marks,  L.'^o 

Diameter,  ".505. 

Sectional  area,  .20  square  iuch. 

Length  of  stem,  1". 

Tensile  strength,  5,160  pODnds=25.800  pounds  pei 

Fractured  ".2  from  neck.  Appearance, granular, 3^ 
of  fracture  oblique  across  stem  and  had  a  dark -color 
ance. 

Cylindrical  surface  of  specimen  showed  spongy  m 


No.  4046. 

Marka,  l^h 

Diameter,  ".505. 

Sectioual  area,  .20  square  iach. 

Gauged  length,  1", 


Appi 

fl  IwdB. 

S 

pennnnrut 

ToUl. 
Pound.. 

5,1)00 

a,  SOD 

Ter  8qu»re 

p»r  tach. 

Paundt. 

1.W0 

,5S 

IS.  DM 
20,  uOO 

as 

32,  WW 

ra,i)o(. 

Inch. 

0. 

'.OQ-il 

.0023 
.MM 
.0033 

Inch. 

'.torn 
'.m» 

imh. 

Inch. 
0. 

.mi 

.OMS 



Fractured  ".2  from  neck.    Appearance,  dull  grannlar,  40  per  cent.; 
spongy,  60  per  cent. 
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STKAIXING    OF    COLD-ROLLED    STA 


Total  lougtb,  15  feet  G^  iacbes. 


No.  3141. 

f  Thickness  ....3".150 
DimeDBions,  \  A 3".512 

(li 3."578 

Sectional  aroa,  "11.15  square  iuches. 
Ganged  length,  15U". 


Appti-a  i<«d^ 

In  (!>ng«d  longlh. 

L.t™l 

■Tot.1. 

f-is- 

EloiiEntloD. 

E«t. 

°"in'8""M?' 

IS 

31 «!  xei) 

li 

■!:S 

SH.4IU 
37,tfll 

•.4T0 

!!;S 

37.  itfO 
!8,4ll) 

67,52tt 

■.1M4 

0. 

/nA 

Load  nleMed  udlwr  raUtod  one 
U^lmum^tnHarplled. 

ooie 

.035 

Note. — The  lateral  contraction  under  tensile  stress  was  measured 
by  means  of  a  raicrometer  mounted  transversely  or  at  right  angles  to 
the  axis  of  the  bar. 


?x 


STRAINING    OF    COLU-ROLLED    STAVIZS. 
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No.  3142. 

r  Thickness.... 3M 04 
Dimensions,  ^  A 3".40 

(  B 3''.49 

Sectional  area,  10.89  square  inches. 
Gauged  length,  150". 


AppluM 

[1  loadft. 

In  gaugt^d  leii;:tb. 

T.nt.'rnI 
iu3'.20. 

lie  marks. 

'  T..t..l. 

Per  sqnii!0 
iuch. 

Elon;;ation. 

Set. 

Ponndt. 
1(»,  1K>0 
109.  000 
218,  000 
327.  0(t0 
43»;  000 
51.').  (dO 
436.  000 

32:  000 

21.".  (00 
100.  000 
109.  0<;0 
21 S,  000 
327,  000 
436.  000 
545  0(0 
431).  000 
327,  (00 
4:^0,  000 
64.1.  000 
523.  200 
5»\O(»0 
523,  200 
436  (100 
327,  000 
350,  OUO 

218.000 
109,  000 
109,000 
218,  000 
327.  000 
218,000 
109.  000 

10.  900 
109.  000 
218.  000 
327,  000 
436,  000 
54'),  000 
436.  000 
327,  000 
218,000 
109. 000 

10,900 
679, 119 
0 

Pounds. 
1,001 
10. 010 
20,  020 
30.  (•30 
40,  040 
50,  (i50 
40,  040 
30,  0:{0 
20.  020 
10,010 
10.010 
20,  0-20 
30,  030 
40,  040 
60. 050 
40,  040 
30.  030 
40,  040 
50,  050 
48,  040 
60.  050 
48,  040 
40.  040 
30, 030 

Inch. 

0. 

.0475 
.  09^*9 
.1516 
.  2056 
.  2(520 
.2116 
.1591 
.1007 
.O-IO 
.  0.">25 
.  1045 
.  1570 
.2107 
.  265') 
.2132 
.1607 
.2127 
.  2«ii»o 

.  2:..-.7 

.  2(il>7 
.  25(iO 
.2146 
.1622 

Inch. 
0. 
.0010 

.001.5 
.OOIH 
.  0020 

Initiul  load. 
1 

Sot   miorometer  with  this  load. 
whicli  was  an  lulvanninff  one, 
tht-'n    ba<  kod    off    micrometor 
".002,  and  then  backoil  off  load 
400  ])oum(Ih,   when    there  was 
contaol  of  micromt^ter,  show- 
in;:  'h»-  ahov«»  clearance  (".002) 
hud  been  taken  ap. 

Maximum  stress  applied. 

...........    ,--.  —  —  — 

.  0060 

" 

- 

>. 

•«••■••..••.           -         

!..!*.'.'.'... 



20,  020 
10,010 
10.  010 
20,  020 
30,  030 
20,  020 
10,  010 

1,001 
10.010 
20.  020 
30,  030 
40,  040 
60,050 
40.  040 
30,030 
20,  020 
10,  010 

1,001 
62,360 

0 

.1094 

.  o.')(;5 

.0.".49 
.  1070 

.  ir)99 
.  lo.so 
.0560 

.0081 

.0081 

0. 

.  0003 

.oiion 

.0009 
.0012 
.0015 
.0012 
.0<)(i9 
.  Oi  »  6 
.  0002 
0 

.03 

STRAININO    OP  COLD-KOLLED   6' 


Total  loa<l  of  679,119  poands  applied  to  each  st 
Deflectioaa  measured  ia  length  of  13G". 


D 

menal.r 

^ 

No.  of 

Hukr. 

L*»di> 

Wi.lth. 

Tbick- 

A. 

II. 

Inth. 

7i.et. 

I«t  . 

Sv-intlu, 

a^.  in<A<j 

<H.\>7<1 

tit 

8. 88 

1.21 

SftWU 

SIM 

3. 

O.W 

O^UM 

l!*! 

1. 

.ST 

fll.SlO 

mi 

B,« 

Z-ii 

alliso 

Hies 

60,  MO 

.u4 

3;m 

aiw 

.1* 

suisoo 

81«S 

8.50 

3.M 

sin 

b!i2 

silsso 

3)«B 

U 

8.45 

«i240 

Bu,3;o 

am 

IT 

3:46 

aisT 

8.U 

K.UO 

817* 

SO 

8.01 

3. 

liia 

wioai 

3|S4 

3.«1 

WpMD 

3?4e 

3.B3 

!uo 

eLi40 

SI77 

M 

3,4S 

8.(1 

3 

BU80 

S1T9 

2t 

3.63 

8.82 

3.  « 

.25 

buIbto 

The  following  staves  we^re  straightened  in  a  sen 
a  aecotid  time  with  679,119  pounds  tension:  Kos. 
21,  and  24,  This  straining  tjppeared  to  increase 
the  following  staves  ".01  each  in  a  gauged  length 
15,  18,  and  24.    The  other  restrained  staves  show 

Stave  No.  11  has  deflection  of  ".19  after  stra 
application  of  stress  of  679,119  pounds.  It  was 
screw  prees  and  afterward  strained  vith  679,lli 
further  set  appeared. 


PYEOTECHNIC   MOETAH    BODY. 


FYKOTECHNIC  MOBTAB  B0D7. 


Tensile  test  of  two  samples  cut  from  a  firactared  wronght-iron  pyro- 
techuic  inonar  boity  whicli  exploded  July  4,  IS  j9,  at  S^Alein,  M'i'48. 

The  mortar  body  vas  made  of  a  piece  of  gas  pipe  reinforced  with 
hoops. 

A  ring  IJ"  long  was  cut  from  the  body  near  the  fractured  end,  this 
ring  was  out  into  two  epeoimeDS,  the  specimens  straightened  hot  and 
afterward  tested  by  tension. 


.f?,' 


No.  of 

(Mb 

«7S 

.3>e 

Tensile 

trecgtb. 

FrMtoro. 

width. 



Incha. 

Inch, 

.■m 

Total. 

PbuwU. 
IB,  MO 

I'M 

H 

llbTons,  Umeltar,  OS  per  oeot.    Ob- 
lique foDowiDg  aurfof  Up  weld  Id 
pipe,  4S  per  oeot. 

862  CHAIN  CABLE. 

TEHSUE  TESTS  OF  CHATir  CABLE  FOB 
LIOUT-HODSE  DI8T 

Samples  couaistof  ttiree  studded  liuks  ( 
Btudded. 

studs  branded  "  W.  N.  T." 
Diameter  of  end  links,  2". 12, 

P.    '             Diameter  of  utuihlcd  links,  2". 
Sectional  area  of  stiiddi'd  cbain,  6.2S  sqa 
Tensile  strengtli,  lti;t,!it)iJ  pouiids=:ilt.l7l)  iiotiiids  per  sqaare  inch, 
jt-j  '                Fractured  eud  link  at  weld.     Followed  the  scarf  in  part;  balance  of 
^■■'           fracture  fibrous  witli  graunlur  meial  at  one  side  of  fiactured  surface. 
^. .                  A  second  fracture  occurred  inside  of  link,  whicti  was  granular  through- 
•■^.  V             out. 

SP-.  '  No,  ^Sloa. 

"T-  A  new  end  link  provided  and  chain  retested. 

;. ,  Tensile  strength,  ]94,(>00  pounds =.W.9:iO  pounds  per  square  inch. 

;'.  ^  Fnietnred  outside  studded  link  in  tlie  quarter  and  in  the  side.     Both 

^  -^  fractures  were  granular. 


Diameter  of  end  links  i 


".14 


Diameter  of  studded  links,  1",82 
Sectional  area  of  stncldi'd  chain,  5.20  square  inches. 
Tensile  strength,  2IS,oOO  puun<i»=42.OJ0  pounds  per  square  incb. 
Fractured  first  link  of  chain  at  weld ;  tullowed  scarf  in  part,  show- 
ng  au  unweldeddaik-colored8potl"xl§"j  balance  of  fracture  fibrous. 


rv 


ENDURANCE  OF  ROTATING  SHAFTS 


OF 


0.  II.  STEEL,  WROUGHT-IRON,  AND  CAST-IRON. 
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*  ..  .  1 

■  >  '   : 


i 

■i 


ESSUBAHOE  TESTS  OF   BOTATIBTG  SHA7T8.— TESTS   COETUIUED 

FROM  REPORT  OF  1889. 

The  experiments  herewith  reported  were  made  chiefly  with  two  kinds 
of  metal:  a  mild  grade  of  open-hearth  steel,  and  a  sofb  bat  tough 
wrought  iron. 

The  specimens  were  turned  down  from  hot-rolled  rods  1^''  diameter, 
each  of  which  was  about  15  feet  long. 

The  rods  were  marked  numerically  and  specimens  taken  from  them 
bear  their  distinguishing  numbers. 

The  tests  comprise  bars  ruptured  under  fiber  stresses  which  were 
increased  at  intervals,  beginning  with  loads  below  the  elastic  limit, 
rupture  occurring  after  stresses  had  been  reached  which  caused 
greater  or  less  permanent  sets. 

The  larger  number  of  specimens,  however,  were  subjected  to  special 
treatment,  and  observations  on  their  behavior  made  at  frequent  intervals, 
carrying  out  the  idea  embodied  in  the  tests  of  previous  years,  that  is, 
giving  prominence  to  the  investigation  and  determination  of  observable 
changes  in  properties  preceding  ultimate  rupture,  as  well  as  the  effects 
of  different  treatment  upon  the  ultimate  endurance  of  the  shafts  under 
repeated  alternate  stresses. 

It  will  be  seen  from  the  details  of  the  tests  that  certain  specimens 
were  ruptured  under  a  constant  fiber  stress,  and  others  were  annealed 
at  different  temperatures,  and  after  different  intervals  of  rotations; 
also  that  the  test  of  certain  bars  which  began  at  atmospheric  tempera- 
ture were  allowed  to  acquire  a  higher  temperature  due  the  rapid  alter- 
nation of  stresses  when  exceeding  the  elastic  limit,  and  some  were 
maintained  at  a  uniform  low  temperature  by  means  of  a  stream  of  cold 
water  flowing  upon  the  experimental  shaft'  at  the  middle  bearing,  and 
some  bars  were  run  at  higher  temperatures,  either  which  they  were 
allowed  to  acquire  by  the  natural  tendency  to  heat  as  above  referred 
to,  or  were  initially  heated  at  the  commencement  and  during  the  con- 
tinuance of  the  test  by  means  of  gas-burners. 

The  speed  of  rotation  was  for  most  of  the  shafts  kept  at  400  turns 
er  minute.  A  higher  speed  was  employed,  however,  for  a  number  of 
nafts  than  has  heretofore  been  used  in  these  investigations,  namely, 
,200  rotations  per  minute. 

It  was,  of  course,  at  this  higher  speed  that  the  greatest  natural 

ating  of  the  shafts  occurred. 

The  opportunity  afforded  by  this  high  rate  of  speed  was  utilized  to 

tend  the  observations  of  the  previous  year  on  the  relative  deflection 

the  shaft  under  extremes  of  speed, 

H.  Ex.  165 55  865 


ENUUEANCK    OF    EOTATINI 


0.  H.  Steel  from  Rod  . 

The  test  of  the  abaft  l>egaa  under  the 
20,000  pounds  |»er  square  inch,  which  was 
1,000  pounds  per  square  inch  after  successh 

Blight  pcrmaueut  sets  appeared  under  thf 
iDcrease  in  amount  until  40,000  pounds  per  i 
reached. 

Under  sncveeding  loads  the  seta  increase 
sets  the  shaft  gradually  acquired  a  higher  I 
paiufiil  to  the  touch  hiat  prior  to  rapture. 

At  the  time  of  rupture  the  shaft  was  runt 
pounds  per  square  inch,  maximum  fiber  eti 
rotations. 

The  censile  test  of  the  specimen  taken  f 
shaft  showed  an  apparent  elastic  limit  of  6S,< 

The  rotatioK  teat  was  discontinued  befoi 
was  completed.  The  fracture  at  the  time  ha< 
of  arc  CD  the  surface  of  the  shaft,  and  hac 
its  sectional  area.  This  sectiou  of  rupture  1 
a  fairly  smooth  surface. 

The  balance  of  the  fracture,  after  the  shal 
over  the  anvil,  showed  a  fine  granular  a]i. 

fine  cracks  extending  below  the  cylindrical  surface  froift  ".03  to  ".10, 
the  sides  of  which  were  comparatively  smooth,  and  were  developed . 
doubtless  during  the  time  the  shaft  was  rotated  under  load. 
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.»hW  W-H  f^a.^.^         M*M«M         »rf.H  pH-*         ,-^,.<«^         ,M»H-^         .^.^.14 

^so  ee  999  990  eo  00  000  000  990 
^-o  00  eoo  oeo  00  eo  eoo  eeo  oeo 
•"•t'l'o   **c>   00 
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BNDL'BANCE   OF   » 
Tbbt  No.  32.— 0.  H. 

A  constant  load  was  employed  tb 
mam  Uber  stress  53,000  poands  per 
higher  temperature  while  ruouing, 
tneasiiring  the  deflections  and  sets  : 

The  tensile  specimen  showed  ac 
square  inch.  The  metal  in  the  rod 
showed  yielding  and  increased  elou 
the  elastic  limit  was  passed. 

The  rotating  test  was  discoDtiou 
completed,  about  20  per  cent,  of  t 
which  showed  a  fine  granular  appet 

The  appearance  of  the  metal  rup 
Hiuiilar  to  the  fracture  of  test  Ko 
battered  appearance. 
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ENDURANCE  OP  BOTATl 

Test  No.  33.— 0.  JI.  Steel  J 

^  .  The  oonditionR  of  test  were  the  same  id 

s^^'  ,  No.  32,  and  the  endorance  under  test  neai 

&v  ber  of  rotations  being  23,8d0  for  this  shaft, 

t^^  The  metal  was  ruptured  on  opposile  aid 

^-  discontinued,  leaving  40  per  cent,  of  the  B 

^  /  When  finally  broken  across  the  anvil  th 

■f,-"  tured  surface  presented  the  characteristic 
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£NDUBANC£   OF   BOTATIMt 
Test  No.  34.—  0.  H.  Steel /rot 

The  shaft  was  run  under  the  same  maxi 
two  prei^diug  tesis,  5;i,0(M)  {totiDtU  per  equa 

It  was  auueuted  in  bq  oil  batU  at  the  te 
F.,  after  each  of  six  couseciitive  runs  of  5,0( 

After  the  final  anuealiiiR  and  prior  to  ru] 
vals  of  rest  of  32  aud  OC  days  n>»pectivel.v. 

The  micrometer  readings  mndo  before  tbe 
small  permanent  sets  which  increased  aftei 
annealing. 

Alter  each  annealing  and  tbe  concurren 
were  at  first  small,  but  increswed  after  the  sh 
Tbe  same  phenomena  were  exhibited  b;  tb< 
periods  of  rest  without  aunealiug. 

Low  anueaiing  temperatures  were  empl 
shown  by  other  experiments  upon  allerna 
compression  that  a  disturbed  elastic  limit 
exposure  to  comparatively  low  annealing  1 
desired  to  investigate  the  effect  of  sueb  ai 
endurance  of  these  shafts. 

While  in  this  test  and  the  test  of  the  folic 
auncaled,  there  is  evidence  of  greatly  incre: 
qnt-nt  tests  have  introduced  conflictiugevidf 

The  metal  which  fractured  while  rotatinti. 
the  sectional  area.    This  part  of  the  surface  presented  a  crescent- i-hape 
outline,  with  tbe  dull  leaden  battered  appearance  typical  to  this  manner 
of  fracture.    The  fracture  was  completed  over  tbe  anvil,  tbe  balance 
having  a  silky  appearance. 
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884  ENDURANCK  OF  BOTATING  SHAFT 

Test  No.  35.— 0.  H.  Steel  from  Rod  y 

Tested  under  53,000  pouuds  per  equaie  iucb  inai 
urid  aunOAled  at  595°  F.  after  intervaU  of  10,000 
jiernianeut  aeta  were  displayed,  due  to  loadiug  bef 
rotiited.  After  rotution  the  seta  increased,  but  were* 
succettsive  aunealing. 

A  period  of  rest  of  24  hours  afl«r  the  shaft  had  ina< 
wtvs  not  followed  by  any  material  reduction  in  the  se 
diH'eriiig  from  the  preceding  shaft. 

The  test  was  discontinued  when  40  per  ceut.  of  the 
riiptnrcd.  The  principal  fractureestendedinwani  fr 
sbaft;  a  soiall  crack  on  the  opposite  side  had  beguu 
liiilauce  of  thefracture  when  completed  over  the  anvil 
11  tar  appearance. 

A  few  additional  rotations  wonid  have  complete 
tlie.se  shafts  in  the  testing  apparatus,  the  tests  genei 
tiiioiid  at  a  time  immediately  preceding  compk-Ce  ru 
n  as  violent  wabbling  of  the  shat^ 
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Test  No.  50.— O.  H.  Steel  from  Bod  No.  2. 

This  sbaft  and  the  others  from  the  same  rod  were  ran  under  the 
constant  fiber  stress  of  50,000  poands  per  square  inch  until  ruptured. 

The  initial  loading  before  rotating  showed  small  sets,  which  were  very 
much  increased  at  the  completion  of  1,000  turns^  and  so  continued  to 
the  end  of  the  experiment. 

A  typical  fracture  occurred. 
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Test  No.  51.— 0.  H.  ISceel  from  Rod  No.  2. 

Duplicate  test  of  No.  50;  excepting  this  shaft  was  annealed  in  an  oil 
hath  at  the  temperature  of  500°  F.  upon  the  completion  of  13,000  rota- 
lioiis. 

ISinall  sets  were  8]iown  during  the  initial  loading,  which  were  in- 
creased, however,  after  rotating,  again  diminished  after  annealing,  and 
then  increased  as  the  test  progressed. 
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Test  No.  52.— 0.  U.  ^ted/ron 

^  The  test  was  iiitemipled  at  the  completioi 

>i^  re  ted  without  load  for  h  period  of  41  dsiva. 

^1  the  shaft  after  restinsi  the  sets  were  ver.v  i 

^  hen  ineasiiret)  after  coinpletiuK  1,0IHI  rotiitii 

f  Ihe   shaft  «a,M  amieuled  twice,  after  ]3,l 

\  n    H'Ctively,  the  eflect  of  which  was  shown 

k| ''  hetore  lueiiUoiied  in  other  tests. 

Increiiscd  sets  fullowe<l  the  renewal  of  thu  I 

£j  iiier  of  their  iucrease  the  shaft  was  api»c 

.  for  ner  eondilion. 

^  A  typiuiil  fiauLure  OL'currul." 
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Test  No.  53.— 0.  B.  Steel  from 

The  shaft  made  5,000  rotations  and  then  resb 
The  sete  which  were  observed  after  resting  we 
thoee  which  preceded,  bnt  this  apparent  rigidity 
began. 

The  shaft  was  annealed  six  times  at  5fKK>  F.  a 
tions,  the  first  anuealiiigbeiog done  when  8,000] 

A  temporary  reduction  in  the  sets  followed  e 
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Test  No.  56.— 0.  E.  Steel  from  Bod  No.  3. 


m'^wwMwr    K.vwK„M.  MS  «.Hn     mmwam      r««  a  ■  m  «vi ■.  ■"¥  *^ 


Shafts  from  rod  No.  3  were  each  tested  nnder  45,000  pounds  per  square 
inch  maximum  fiber  stress. 

The  test  of  this  shaft  was  continuous,  excepting  the  intervals  of  time 
necessar}'  to  make  observations  uiK)n  its  detlection  and  the  permanent 
sets;  also  the  shaft  rested  over  night  at  the  close  of  50,000  rotations. 

There  was  a  gradual  increase  both  in  the  maximum  set  and  the  total 
deflection.  Thus  we  observe  the  maximum  set  '^0004  and  the  mean  deflec- 
tion '^0333  under  the  initial  load,  both  of  which  values  increased  after 
the  shaft  had  been  running,  and  finally  the  last  observations  made  prior 
to  rupture  gave  the  values  '\0083  and  ''.0346  respectively. 
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914  ENDUfiANCE   OF   KOTATING   SHAFTS. 

Test  No.  66.— 0.  H.  steel  frtm  rod  No.  3. 

Annealed  six  times  at  500^  F.,  at  intervals  of  10,000  rotations, 
tlie  final  annealing  being  done  when  63,000  rotations  were  completed. 
After  a  further  ran  of  53,900  rotations  the  shaft  ruptured. 

The  effect  of  annealing  on  the  magnitude  of  the  sets  was  the  same 
as  recorded  in  previous  tests. 
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per  minute.    Length  between  cud  bearings,  33".    Deflections  measured  on 
rhe  surface  of  the  middle  bearing  was  badly  scored  during  the  test. 
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Test  No.  58.— 0.  H.  steel  from  rod  No.  3. 

Annealed  six  times  at  intervals  of  5,000  rotations,  the  final  annealing 
being  done  upon  the  completion  of  33,000  rotations. 

Observations  on  deflections  and  sets  were  made  up  to  38,000  rota- 
tionSy  after  which  the  run  was  continuous  until  the  shaft  ruptured. 


Ji 

If 

H 

I 


E 

1 

(DUBAMCE  OF  EOTATINO  SHAFT* 

J 

ilii  ill  ill  ill  ill  ill 

D 

■ 

.ill  ill  ill  ill  ill  ill 

1  1 

|ili  m  ill  ill  ill  ill 

i  i 
I   1 

|ill  ill  ill  III  III  m  m  W  III 

h 

s 

|iii  ill  ill  Hi  iii  III  ill  ip  ill 

i   1   i   1   1   1   1   ! 

h 

II 

1.000 

1,000 

1,000 

% 

1 

1^ 

♦*  ft 


^'i 


ENDURANCE   OP   ROTATING   SHAFTS.  927 


4»  teg 

I  1 

II  I 


« 


9^"  « 


a 


so  u 

41 


1^-  11 


899     SSS   SoO   999   999   99&   990       99       9$9   999   999   99) 
09    900  eSS  SoS  e5S  555  598     85  555  559  555  55< 


>io         •4901     »4f99     eon^     9:t«^     994     9<C9         ^fio<<     0*^4^     4S94     ntn 
in         fiMQ     BBfi     MMA     QSS     Q&9     mnM         m?9^     SS29     nnm     cSn 

>e     999   OOe   009   09^   099   009     999   999   999   99 


•        • 


M^ae  1^900  991a  94S9  ^9^  *fi^9  ooiegp  ws*4  p^am  <^99  9(«qp  op^ad 

SSS  f-4»i^e  980  899  999  S9S  SaS  ^99  ^99  929  999  999 

BSB  000  999  oeo  999  Sa5  Sa5  oso  9S9  0S9  5b5  5SS 

SSS  SS18  SSS  88S  SSS  SSS  SSS  SSS  SSS  SSS  SSS  SSS 


SSS   is§  gii  ggi  gi§  §ii  i§§   §g§  i§g  gii  siisii 


as2  ass  s§s  s;s:2  s^^s  sgs     S3g  sfs  sfs  sss  ssg 
ssa  SSS  s^s  SSS  sss  sss     sis  sis  sis  sss  isi 


ttiO  u  ttiC  o      0>o  V      (SiQ  V      OiO  «»      0<e  V      cSfO  u  tStO  u      tiio  u      Qa  m      QiO  o      Q,o 


00  of  cT  rH  cf  rf"  eo"  V  ifl"  «rf"  r-T 


S  S  S  S  5  5 


928         KNPT'KANCE  OP  ROTATING  SHAFT 

I   !   s 


1 

si 

1- 

1" 

s 

1 

till 

ill 

11! 

ill 

ill 

iiii 

<n 

"" 

■i 

J 

Jii 

ill 

ii! 

ill 

ill 

iiii 

* 

1 

1 

4§1 

111 

IH 

Hi 

«i 

sill' 

^ 

? 

^111 

1116 

BJ5 

ss» 

isU 

IIS  3 

1 

? 

3 

6 

1 

1 

cT23 

sss 

mi 

3 

i 
s 

8*o 

... 

... 

S.  u 

... 

.  i 

' 

s 

s 

s 

S 

s     s 

s 

s 

« 

s 

B          St 

?: 

^ 

1 

s 

« 

s 

« 

S 

1          1 

1 

1 

:; 

1 

- 

P 

:x 


ENDURANCE   OF   ROTATING   SHAFTS. 


929 


s 


E 
I 

I 


u 
«> 
a 

s 

s  (^ 
•3 


i 


■89 


S' 


I 
I 


a 

8 


as 

1 

d 

S  M 


S' 


I  fH4 


sis 


)0O 


!S 


oe 


;s  sss  is§ 


ilO< 


IS^S 


s       ss 


s  iss 


si: 


oo 


'OO      ooo 


sis  s§§  ill 

^94^4       r4*Hr4       »Hf-tiH 


S::iS    SS 

O  O  9        00( 


gSg  III  §§§    Hi  §§i  ill  is!  iii  §11     gii  iii 


IrHCS        t«M»4        <-4Cai,<*        99e<3< 


e  •^  t«     a^oo         CO  eo  oo     4Dinw>     ot^oo 

•hSS  SSc4       8ciS       SSS       »1mS       S^M       KSS  S^^       Sm^       ^^S 


tt.o  «      6.0  o      <SiO  o  O<o  o      Q«  o      O>o  V      0.0  «      tSiO  o      Oio  «  tt.e  «      Oa  v      (Sao 


^ 


8'        S 


S 


CO 


u 


CO 

CO 


o 
o 
o 

n 

CO 


o 
o 
o 


s 

o 


s       s 


H.  Ex.  165 59 


ENDURANCE   OF    BOTATING   8HJ 


cv 


s 

1 

1 

iiii  sii  HS  j 

j 
1  -■ 

|Hi  ill  Hi  1 
iiii  ill  III  1 

u 

.-III  Isl  331    i 

i    1 
1     ^ 

ills  IIS  Hi  1 

'is 

3     ^ 
1     ^° 

!     !     i     ; 

it 

s 

lilt 
-•      -■      -■      i 

i* 

f- 

ENDUBANCE  OP  ROTATING  SHAFTS. 


931 


CO 


I 

o 

o 

;z5 


£ 
S 

a 

00 

0 

O 


CO 

.3 
OS 

a 
c 

CD 

•«^ 

to 

c 


a 


o  o 

P    00 

DOS 

^.  s 

-So 
.So 


I 

a 
& 


i 


5 


a 

e 


.s 

P 

ft 

£ 
S 

S 


4) 


•3 
1 


•2 
1 

a 
0 


a 

o 


C3 

3 

o 

I 

g 


o 


05 


a 

CO 


as*  M  3    • 


I 

I 

-       -  '  _         -  -    

.«HMe«     lOAkO      S94k9      •ncQso     oootiO     ooeoc*     e«t*<D     toooc^     ctt> 

TSOOO   090   909   999   999   909   999   999   99 
2(999   999   990   999   999   999   999   999   99 

►Si 

ep^tt     <oar«     ooAoo     ■i^*^'^     0^9     -^eo^     29^S9     &*^9     9S 
^•39      f9c5M      cq3s      S^S      ^TC^      ^SS"^      S9&I      SSS28     ^Q 

•  cQMM      CQCoco      CQCpn      Mnn      conn      nnco      qomco      MncQ      (qcq 

><:999   999   999   999   999   999   999   909   99 
§ 

ifjwt-     9io^     s?^se     :Slr2J     Bt^zi     S£9Sfi     95:4!^     Slt;^     SfifiS 

•  999      999      999      coops      999      999      999      999      woc 

•<9PQ        9S9        a»SA       AAA       999       99A       POQ       999       99 

^ 

99<-4       !||SS       '^^^S        ^®S       ^'^'~'       ^3^        CDMW       OOrHO       9tOm 

,^iO«&     «<oS     SoS     SSe     3SS     S99     ^oS     <gE3S     SScD 

t}»«i-li-l       i-li-l^       fH«^»M        r^,H«^        i-ii-l-H       r^t-^r^       iH  11  iH       iH  iH  f^       r-t  f«l  t-* 

4 

«DiOa       lO^t*       9991       a9to       ^'«ti9       999       9«>4t*       fi?  >0  QQ       lO  9  9 
,999        ^§-^       "^S  05»fi^       9COM        fi^g       '^~*S       g"^       eo  —  rt 

o^mS     ^nc4     MO)C4     «-iM^     C4^S     rie^tS     mS^     SSS     KScm 

c 


Q.O  V      9iO  o      Qa  «      QfO  o      Oa  u      Qa  o      <SiO  o      0>o  o      0>a  «» 


N 


CO 


to 


s 


*e> 


s 

9 


9 


S 


S 


1^- 


ENDUSASCE  OP  ROTATING  BBi 


1 

e 

ll 
-1 

i| 

1 

?! 

-s 

li 

1 

|iil  III  ill  ill  ill  111  1 

1 

1 

a 

Jli  ill  ill  ill  Hi  ill  1 
^ 

1 

1 
1 
1 

1 

i 
I 

D 

^Pl  ill  ill  III  ill  ill  1 

1 

Ml   lis  m  ill  Hi  III  1 
^ 

1 

|iii  lli  m  lis  ill  Hi  1 

1 

1 

1 

1  1  1  1  !•  E  ! 

1 

!      !   i   !   1   i 

I 

z 

I 

4i 

I-" 

ENDURANCE  OF  ROTATING  SHXPTS. 


>T»i 


933  -44 


.V^ 


a 


£ 

a 

H 

« 
8 


■^. 


a 

« 

a 

a 

®« 

S 


■3 


"3? 


S 

I 


M 
« 

i  ^ 

8  a 

•  g 

48   ••> 


,r 


»-ir-ift      lAOV      —i-^-- 


■  3 

o 


S    SS3 


—  --  r9 


OOP 
o  oo 


«D  CD  CC        ^Sktn        09Ct«        <0  M  O        r->C4t> 


So      d  oS      So 


o  o 
e  o  e 


sss 


ss,*^ 


©o       P-0«-( 

S8    SSS 


S?^' 


«  ra  M 

o  oo 


mi 


CO 


m  m  QD       I-  IQ  n 

eoeo^      r:  «  rs 


SS8 


M  M  rt 
o  o  o 


c^  —  n 

«  CO  M 

ooo 


CO  «  M 
90  CO  CO 

oeo 


CO  CO  CO 

ooo 


•ft  "•:! 

CO  H  rt 

ooo 


CD  V>( 

CO  eo  ( 

ei»co( 
oe< 


09  CO  CO 

ooo 


cicio  catota 

CO  CO  CO  00  CO  CO 

CO  €9  CO  W  CO  CO 

ooo  ooo 


eo*^         ^  - 

99       OAO       AOO       0^9 

Oia     oott     aoo     ooo 


CO 

o 


O  O         O  ^  O  1-4 


rl  ^i  r^        C 1  "^  •*        ^  »H  t^        r^  r^  I 


~  O 


00  -«iQ 


•-I       Ml 


sss 


^9! 

o  e»( 


9)  O 

o  o 


gsi; 

oo< 


o  le  lo     S'"'  r-* 


I 


t5  CO 

■A  3 


00  MCO 

O  3  :9 

too  -^ 


00  o  -^ 
O  •'^  o 
O  O  V 


CIO  r»      iftr-  I 

ooo     o  o 


ooo 


coo 
ooo 


•-4       mCiO 


«eg3 


o  o 


toCOlO 

ooo 


o 


-* o  c>«     00  r>  r»     o ici^      o  '(0 r» 

ooo       &  Z>  ■=>       o5o        030 
CI94M       f«  M  ?l        " 


r4  M  94   1-1  M  r* 


o  oc:>  ^  r-xj 

•—  -- »  —-so 

ooo  ooo 

oe<«'^  M  M  .4 


»H  p  -^ 

oo  p 


OOM  kOO'^  Q0iOi-«  OOX 

»^,-i  ^'M-^  ©O-l  OOO 

OOO  OOO  OOO  ooo 

CMdM  CIMT'I  CiT^iS^  CMCilM 


OOM 


^•O  O        tS.C  U         tS>0  «>        Q<0  V 


Q>0  V         <3.0  U         Q.O   Q         Q,Q   O         QA   U         iS'O  U 


Q>0  «        QiO  O 


o 

s 


s 


o 
o 
o 


1 

o 

1 

s" 

of 

CI 

Jf 


§o 
s 

§5  S 


o 
o 
o 


s 


s 


i     § 


o 
o 


s 

o 


:\ 


;i34          ENDURANCE  OF  BOTATIHG  81 

1   1          ^ 

1 

1 

I 

^ 

i 

.§ 

i" 

'1 

1 

|iii  iii  ill  ill  III  ill  i 

1 

1 

^ili  iii  ill  Iii  ill  ill  i 

! 

11 

|ill  ill  III  Hi  ill  III  i 

o 

1 

i  1 

m  ill  ill  III  III  III  i 

y-i 

1 

|iil  ill  ill  Sii  ill  111  i 

1 
S 

,..  ,..  ...  ...  ...  ...  , 

!   1   i   !    i   !   ^ 

i 

a   S   s   !«   S   S   s 

'   1 

!   :   !   1      !   1 

■1 

li 

ENDURANCE   OF   ROTATING   SHAFTS- 


935 


:ss  iss  ss§ 


oe< 


9Ck< 

Mm 

8C@' 


>  eg     M  CO  ^ 

)  09       M  C3  CO 


lis   SSg   gS: 


:si   iss   SSS 


Egg  sii  i§§  i§§  §§i  §§§ 


099     ^40>o     eoAa     •o&e     •-^oom     «oooe4 

^aS       S^"^       OOf^       i^e^       r^Og       fir^M 
SSm       SoiS       SStc       CuSS       SSci        f-iSm 


QiO  «        QA  «»        e«Q  «        QA  O        Q.O  U        QiOO 


s 

o 


s       s 


sf      s" 


g 


eo 


co 


g 


s 


s 


s 

M 

9 


936  ESDUBANCE   OF  EOTATINO  8HJ 

Test  No.  70.— 0.  B.  steel  from  rot 

Sliafts  from  rod  No.  4  were  all  run  under  tfae 
stress,  45,0U0  poaods  per  square  ioch. 

A  moderate  beating  of  tbe  shaft  accompanies 
decide<>  permanent  sets,  tbe  metal  in  tbe  vicinity 
attiiiiiiD};  temperatures  &om  100°  F.  upward,  ac 
tude  of  tlie  sets  and  tbe  speed  of  rotation, 

Wbeu  uo  mention  is  made  of  tbe  temperature 
'  erate,  perceptible  to  the  touch,  and  ranging  fron 
ature  to  atmut  120°  F. 

Tills  shaft  acquired  a  moderate  temperature  w 
ibie  to  the  touch. 

Micrometer  observations  were  made  up  to  the  ti 
rotations,  after  which  the  testing  was  coatiuuoa 
ruptured. 
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Test  So.  72.— 0.  H.  steel  from  rod  No.  4. 

No  micrometer  observations  made. 

The  shaft  was  iDitially  heated  to  the  temperatare  of  12(K^  F.,  approx- 
imately. 

The  temperature  increased  daring  the  continnance  of  the  test,  and  at 
the  time  of  rapture  had  reached  alK>at  18(K>  F. 

The  shaft  raptured  at  50,000  rotations,  under  the  maximum  fiber 
stress  of  45,000  pounds  per  square  incb« 
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ENDUBAHCE  OF   fiOTATlNO  SHAFTS 

Tests  Noe.  103  to  106,  indnsive,  were  shafts  from  O,  H.  steel  re 

They  were  run  at  a  speed  of  2,200  rotatious  per  miDute,  all 
ander  the  same  fiber  stresa,  45,000  pounds  per  square  inch. 

Teat  No.  103  was  begun  with  the  shaft  coM,  but  allowed  to 
in  temperature,  due  to  the  sets  which  the  metal  received  and 
rate  of  speed  at  which  it  was  driven. 

Judging  from  the  color  of  the  Cflindrical  surface  at  tbe  mid 
log  after  the  test,  which  was  a  pnrple,  the  temperatare  rose 
600°  F. 

Bnptnie  occurred  at  46,200  rotations. 

No8. 104  and  105  were  tested  cold,  a  stream  of  water  being  [ 
them  at  the  middle  bearing  during  tbe  tests. 

They  ruptnred  at  58,000  and  54,000  rotations  respectively. 

No.  106  was  initially  heated  by  means  of  a  gas-buTDer  iinl 
bine,  tbe  estimated  temperature  being  600°  F. 

The  gas  was  turned  off  when  the  test  began,  the  temperat 
this  being  maintained  by  reason  of  the  rapid  rotatious  un< 
vhich  cansed  sets. 

Bapture  occurred  at  57,000  rotations. 

Test  No.  74.~0.  H.  steel  from  rod  No.  6. 

Under  45,000  pounds  per  square  inch,  masimum  fiber  stri 
rotations  were  made,  then  the  loai)  was  iucreased  to  4S,000  po 
sqnare  inch,  and  mamtained  for  the  remainder  of  the  test. 

The  other  shafts  from  rod  So.  u,  were  run  under  the  latter  i 
■.A  stream  of  cold  water  flowed  continually  over  the  middle 
of  this  shaft  during  the  test,  keeping  the  temperature  at  aboi 
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Test  Ifo.  75.— 0.  H.  steel  from  rod  No.  6. 


943 


The  shaft  was  initially  heated  by  means  of  a  gas-burner  to  aboat  150^ 
F.,  then  measured  while  hot,  after  which  the  temperature  was  increased 
to  about  180O  F.  and  kept  there  during  the  test. 


1' 


1 


944 


hi 
I 

O 

}Z5 


d 

o 

a 

CO 

a 
o 


CO 

tA 
-.9 

a 
a 

OP 


be 

a 


5 

d 

a 

a> 

o 

o 

d 
o 

03 

s 


O 

•g 


ENDUBANCK  OF  ROTATING  SHAFTS. 


a 

I 


M 

a 


• 

I 


s 

Em 

I 


9 


1 

0 

d 


1 


So  O 


09 


e4( 


«4iOO       MAI 


'ioe» 


ss  ss; 


I 


f 


a 

a 

«> 


OfDCr 


lO 


S  io  CD 

PS  c?  rt      <5  w  CO 
<ooo     oeo 

•S 


oo< 


gli  igi 


o 
o 


g 

« 

B 

e 

o 


? 


a 


1 

•a 


O 


(<ooo      OTOO  a  9  A      oa»5     oooo 

^ 

oo     900         SiaS     t^'veQ     FcSS 


6>c  o      tt>o  o 


<3>C  u       QiO  u       CSa  w 


s 

o 

•«4 
■»> 

at 


u 

i 


a 


&r 


CQ 


S 


s 


s 


s 


a  *  • 

s  s  5 

H  ►■  •  B 


1^ 


ENDUBANCE   OF  BOTATIMQ    SHAFT& 


a 

3 

■g 

« 

!?■ 

ix 

in 

■S2 

■f 

'.1 

1 

u 

1 

^1 

•s 

a^ 

0] 

^i 

o 

"''3 

1 

a  * 

11 
II 

■& 

an 

■=•■2 


' 

1 

lilt 

ill  ill  III  III  1  1 

■" 1 1 

Jii  lii  III  ill  IIS  1 

1 1 

1 
1 

1 

o 

ail  III  III  III  ii;  i 

1 

iiii  m  ill  ill  IIS  i 

p 

^iu  m  III  IIS  Hi  i 

i 

1 

s 

... 

...  ...  ...  ...  1  1 

•b 

1 

- 

H.  Kx.  leS 60 


ENDUBANCE  OF  BOTATIKQ  SHAFTS. 


SSSS  SSS  88S  SSS 

^iii  ill  ill  ill 

^111  ill  ill  III 

ail  III  lis  III 

^111  III  III  ill 


ENDURANCE  OF  BOTATING  SHAFTS.  947 

Test  No.  83.— 0.  H.  steel  from  rod  No.  6. 

This  and  following  tests  of  shafts  from  rod  No.  6  made  under  the 
maximum  fiber  stress  of  45,000  pounds  per  square  inch. 

The  test  was  begun  with  the  shaft  cold;  it  gradually  acquired  a 
higher  temperature,  and  reached  about  15(P  F.  at  the  close  of  the  test. 
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ENDURANCE   OF   ROTATING   SHAFTS,  949 

Test  l^o.  84. — 0.  H.  steel  from  rod  No.  6. 

» 

The  shaft  was  initially  heated  by  means  of  a  gas  burner,  which  was 
lighted  1  hoar  and  25  minates  before  the  shaft  was  ran. 

The  temperature  of  the  shaft  at  the  commencement  of  the  test  was 
about  300O  P.,  and  had  risen  to  337o  P.,  when  10,000  rotations  were 
made. 

The  temperature  continued  to  rise  as  the  test  {progressed,  the  gas 
burner  being  kept  lighted,  and  reached  385^  at  29,900  rotations. 

The  shaft  was  then  cooled  and  rested  16  hours  without  load,  after 
which  it  was  again  heated  to  356^  F.,  and  the  test  resumed. 

At  70,000  rotations  the  temperature  was  410^  P. 

The  shaft  ruptured  at  87,550  rotations,  the  temperature  then  being 
4320  F. 

Test  No,  85. — 0.  H.  steel  from  rod  No.  0. 

Tested  hot. 

Gas  was  lighted  1  hour  and  25  minutes  before  rotations  began,  the 
thermometer  indicating  344^  F,  at  the  commencement  of  the  test. 

At  20,000  rotations  the  temperature  had  increased  to  386^  P.,  which 
continued  to  rise,  at  40,000  rotations  the  thermometer  indicating  382^ 
F.,  and  at  60,000,  395°  P. 

Bupture  occurred  at  61,800  rotations. 

Test  No.  86.— 0.  H.  steel  from  rod  No.  6. 

The  shaft  was  initially  heated  by  means  of  a  gas  burner,  which  was 
lighted  20  minutes  before  the  test  was  begun.  The  thermometer  indi- 
cated 300O  p.  at  the  commencement  of  the  test. 

At  15,000  rotations  the  thermometer  indicated  387^,  and  at  30,000 
rotations,  402^  P. 

The  gas  was  now  turned  off  and  the  shaft  cooled  with  water,  after 
which  the  test  was  resumed  with  the  shaft  cold. 

It  was  allowed  to  increase  in  temperature,  but  withoat  external  heat- 
ing, and  reached  about  150^  P.  at  the  end  of  the  test. 
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Test  No.  87.— O.  H.  steel  from  rod  No.  7. 

This  and  tbe  following  shafts  from  rod  No.  7  were  loaded  with  45,000 
pounds  per  square  inch  maximum  fiber  stress. 

It  was  initially  heated  by  means  of  a  gas  burner  to  300<^  F.  at  the 
commencement  of  the  test 

After  15,000  rotations  the  thermometer  indicated  ^12P  F.,  which  in- 
creased to  4680  at  30,000  rotations. 

The  gas  was  turned  off  and  the  shaft  cooled  with  water. 

The  test  was  resumed,  allowing  the  shaft  to  increase  in  temperature, 
but  without  external  heating.  It  acquired  the  temperature  of  about 
150O  F.  at  the  end  of  the  test. 
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Test  No.  88.— 0.  H.  steel  from  rod  liFo.  7. 

The  test  began  with  the  shaft  iDitially  heated  to  410^  F. 

After  20,000  rotations  the  thermometer  indicated  425°  P. 

Then  followed  an  interval  of  rest,  without  load,  of  15  hours. 

The  shaft  was  again  heated  by  a  gas  burner,  and  the  test  resumed. 

After  40,000  total  number  of  rotations  the  thermometer  indicated 
406O  F.,  which  temperature  was  increased  to  412^  and  416^  at  60,000 
and  80,000  rotations  respectively. 

At  the  time  of  rupture  the  temperature  was  410<^  F. 

Rupture  occurred  at  95,400  rotations. 

Test  Ko.  89.— 0.  H.  steel  from  rod  So.  7. 

The  shaft  was  initially  heated  by  means  of  gas  burners  to  the  esti- 
mated temperature  of  700^  F.    At  this  temperature  the  test  began. 

The  shaft  made  11,400  rotations  when  excessive  yielding  by  trans- 
verse deflection  set  in. 

.  There  wm8  inauflicient  power  in  the  belting  of  the  testing  apparatus 
to  drive  the  shaft  in  its  present  deflected  condition,  hence  the  hot  test 
was  discontinued,  the  shaft  cooled  with  a  stream  of  water,  and  the 
test  afterward  resumed  cold. 

A  few  turns  of  the  apparatus  were  made  by  hand  which  straightened 
the  shaft  somewhat;  it  was  then  run  by  power,  at  the  usual  rate  of 
speed,  400  rotations  per  minute.  Violent  wabbling  occurred  and  con- 
tinued for  awhile. 

After  20,000  rotations  the  wabbling  still  moderately  severe,  had 
diminished  considerably  over  the  most  violent  state,  and  continued  to 
run  in  about  the  same  manner  to  the  close  of  the  test,  the  shaft  ruptur- 
ing after  117,900  rotations. 

Test  No.  90.— 0.  H.  steel  from  rod  Ifo.  7. 

Duplicate  of  test  No.  89. 

The  shaft  was  heated  and  made  17,600  rotations  at  the  estimated 
temperature  of  700^  F.,  then  cooled  with  water  and  run  cold  for  the  re- 
mainder of  the  test. 

The  shaft  ruptured  at  140,350  rotations. 

Test  No.  111. — 0.  R.  steel  shaft  from  a  steel  bar  marked  15. 

This  bar  was  from  a  lot  of  steel  used  in  the  second  series  of  tempera- 
ture tests,  and  has  the  following  chemical  composition: 

Elements :  Per  cent. 

C 72 

Mn 76 

Si 20 

S 056 

P 086 

Cn Iri6 

Fe  by  difference 97.992 

The  test  was  made  for  the  purpose  of  determining  whether  the  de- 
ection  of  the  shaft  sensibly  varied  on  account  of  difference  in  speed 
f  rotation,  and  comparative  observations  were  made  under  different 
ber  stresses. 

The  maximum  speed  was  2,200  turns  per  minute. 
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Aa  de-tcrilwd  in  a  jirevious  report  (see  Eeport  1888,  p 
(leflectioDH  were  measured  by  means  of  a  micrometer  ra 
Krosa  bar  below  tbe  sbalX  and  very  near  its  middle  bearii 

Tlie  micrometer  made  contact  with  tbe  ouder  side  of  tt 
Ibe  smaller  of  two  comparative  readiugs  indicated  tbe  great 
of  the  shaft. 

This  shaft  was  not  qnite  straight  at  the  oommenci-meni 
canging  a  slight  wabbling  motion  when  rotated,  which  int 
accuracy  of  measurements  within  narrow  limitR. 

In  the  tabulated  details  of  tbe  test  are  columns  of  fign 
tbe  tlber  stress,  the  total  number  of  rotutions  made,  and  thf 
readings  taken  at  full  speed  of  the  sbaft,  2,200  rotations 
and  again  when  tbe  shaft  was  slowly  turned  by  band. 

Two  other  columns  which  are  deduced  from  tbe  microme: 
show  the  apparent  ditterence  in  the  deflection  at  these 
speed. 

It  appears  from  these  readings  that  generally  the  shaft 
deflect  more  when  slowly  turned  than  when  at  full  speed. 

It  is  tboDgbt,  however,  that  this  effect  is  due  mainly  to 
tbe  sbalt  was  not  quite  straight. 

Certaitdy  as  tbe  fiber  stress  was  increased  the  differ 
flections  decreased,  and  we  are  led  to  conclude  that  a  speec 
been  reached  which  causes  a  sensible  change  in  the  dc 
rotating  shaft  loaded  within  the  elastic  limit  of  the  metal. 

Table  ahowijtg  obiervations  on  the  total  deflection  of  sKaft 
ratea  of  speed. 
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Test  Ho.  110.— 0.  E.  steel  shaft  from  a  nfeel  har  « 

Tbis  bar  was  from  a  lot  of  steel  nsed  in  the  secoDd  se 
atiire  tests,  and  had  tli»  following  chemical  composition 
EleiD«Dt8 : 


Fe  by  diffBre 


Speed  of  testa,-2,200  rotations  jier  minute. 

Tested  for  the  same  purpose  as  No.  Ill,  page  953. 

In  this  test  the  greater  deflections  predominated  at 
only  two  instances  were  the  deflections  greater  when 
until  the  fiber  stress  was  iiicreased  to  60,000  ponuds  pi 
when  the  deflections  were  much  the  greater  at  slow 
slowly  tnrued  the  shaft  was  rotated  by  hand. 

The  effect  o£  high  speed  in  diminisfaing  the  defie< 
loaded  above  their  elastic  limits  has  been  referred  to 
ports. 

aubsequent  observations  shoved  the  fiber  stress,  50,4 
sqnare  ineh,  exceeded  the  elastic  limit  of  tbis  shaft,  t 
for  the  diminished  deflections  observed  under  this  toa 
high  S))eed. 


Table  thowing  obtervatiotu  on  the  total  defiectio 
rates  of  speed. 
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Test  No.  41.—WroughUir<m  shaft  from  rod  No.  1. 

The  tost  was  began  with  the  maximum  fiber  stress,  25,000  poands 
per  square  inch,  which  was  increased  by  1,000  pounds  per  square  inch 
increments,  after  successive  runs  of  5,000  turns  each. 

Slight  sets  were  displayed  under  the  first  load,  but  did  not  increaae 
rapidly  until  29,000  pounds  per  square  inch  fiber  stress  was  applied. 

The  shaft  finally  ruptured  under  47,000  pounds  per  square  inch  fiber 
stress,  after  having  made  111,500  rotations. 
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Tbst  So.  i2.~Wro%ght-ir<m  tKaftfrom  rod  N> 

The  test  was  mode  with  the  fiber  dtrees  40,000  pooo 
iuch. 

Alter  completing  30,000  rotatioDB  a  fine  enek  wm  d 
the  middle  bearing. 

The  shaft  vas  now  removed  from  the  machine  and  i 
load  »  period  of  60  days,  after  which  the  test  was  roa 
same  load  as  before. 

The  effect  of  the  intarval  of  rest  was  shown  by  the  ai 
served  afterward,  bat  thia  was  only  a  temporary  efEeutj 
more  rotations  the  sets  wore  increased  again. 
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Test  No.  43.—  Wraught-iran  shaft  Jram  rod  No.  1. 

The  shaft  was  tested  ander  the  maximam  fiber  stress,  40,000  pounds 
per  square  ioch. 

At  intervals  of  10,000  rotations  the  shaft  was  removed  firom  the  test- 
ing machine  and  annealed  at  323^  to  325^  F. 

After  each  annealing  there  was  a  temporary  reduction  in  the  magni- 
tude of  the  sets. 

The  shaft  finally  ruptured  at  86,200  rotations. 
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Test  No.  44.—  WroughUron  shaft  ftram  rod  No.  1. 

Hie  oonditioDB  of  this  test  were  similar  to  the  preoediug,  exciting 
the  interval  between  annealings  was  increased  to  20,000  rotations.  ^ 

Baptore  oecorred  at  110,000  rotations.  I 
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Test  No.  47. — Wrought-iron  aha/tfrom  rod 

At  intervale  of  10,000  rotations  the  shaft  was  annei 
with  the  same  effects  upon  the  sets  as  heretofore  menti 

After  completing  70,000  rotations  the  shaft  rested 
period  of  41  days. 

This  prolonged  rest  appeared  to  liave  some  inflaen 
aimiiar  to  annealing,  bat  iu  a  less  marked  manner. 

At  the  time  of  the  seventh  annealing  the  bar  was  pi 
coRtainiDg  pine  shavings  to  cool  stow);. 

The  shavings,  which  had  been  heated  by  a  gas  bi 
tank,  ignited,  aad  may  have  temporarily  raised  ibe  t«D 
shaft. 
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990  ENDUEANCE    OP   HOTATING    SHAFTS. 

Test  No.  36. — Wrougkt-iron  shaft  from  rod  A 

Tbe  test  began  with  20,000  ponnds  per  square  inch  fibf 
was  increased  by  1,000  poands  per  sqaare  inch  iDcremi 
cessive  tddb  of  5,000  Totations. 

Permanent  sets,  very  slight  lit  first,  increased  rapidly 
and  above  27,000  poands  per  square  inch. 

After  the  sets  had  reached  considerable  tnagnitadi 
warmed  while  running,  reaching  a  temperatore  at  91 
painful  to  tbe  toach. 

After  95,000  rotations  the  shaft  rested  withoat  load 
days,  resnlting  in  a  temporary  and  partial  rednction  of  I 

CoDtiDaiDg  the  test  the  shaft  mptured  at  129,600  rota 
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1034  ENDURANCE  OF  BOTATING  SHAFTS. 

Test  TSo»  69. —  Wrought-iron  ihaftfrom  rod  No.  5. 

Diameter,  1.'^ ;  speed  of  rotation,  2,200  per  minate ;  length  between 
end  bearings,  33^'. 
Tested  nnder  30,000  pounds  per  sqnare  inch  maxinmm  fiber  stressb 
A  stream  of  cold  water  played  on  shaft  daring  the  test. 
Baptnre  occorred  at  566,400  rotations. 
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Test  No.  80. — Wrought-iron  shaft  from  rod  N^o.  6.  , 

The  shaft  was  initially  heated  and  maintained  at  about  20(P  F.  daring 
the  test  by  means  of  a  gas  burner,  the  heat  of  the  shaft  itself  not  being 
sufficient  to  maintain  the  above  temperature  while  running. 

The  shaft  made  50, GOO  rotations  the  first  day  of  the  test,  it  then  cooled, 
but  was  reheated  the  following  morning  before  resuming  tne  test. 

Bupture  occurred  at  129,600  rotations. 
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Test  Kg.  Sh^WroughPiran  shaft fnm  rod  No.  6* 

Diameter,  V^  Speed  of  rotation,  400  per  minate.  Lengtili  between 
end  bearings,  33''. 

Tested  under  40,000  pounds  per  square  inch  maximum  fiber  stress. 

The  shaft  was  initially  heated,  and  temperature  maintained  at  about 
210<^  F.  by  means  of  a  gas  burner.  The  shaft  made  42,600  rotations  at 
the  close  of  the  first  day. 

It  was  reheated  the  following  morning  and  the  test  resumed,  and  had 
completed  129,300  rotations  at  noon  of  the  second  day,  when  it  cooled 
and  rested  without  load  one  hour.  It  was  again  reheated  and  the  test 
resumed. 

Bupture  occurred  at  176,100  rotations. 

The  shaA  was  badly  scored  at  the  middle  bearing  during  the  test. 
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Tbbt  No.  91.— WroughUran  shaft  firom  rod  N^o.  6a. 

'  Diameter,  1'^  Speed  of  rotation,  400  per  minate.  Length  between 
end  bearings,  33''. 

The  shaft  was  initially  heated  to  the  estimated  temperature  of  45(P 
JP.  and  then  loaded  with  40,000  pounds  per  square  inch  maximum 
fiber  stress. 

The  shaft  gradually  deflected  and  would  not  sustain  the  load. 

The  shaft  was  cooled,  rested  16  hours,  and  again  heated  to  the  above 
temperature,  and  straightened  at  this  heat^ 

After  straightening  the  temperature  was  increased  to  about  700o 
F.,  then  loaded  with  30,000  pounds  per  square  inch  maximum  fiber 
stress,  and  rotations  befipan. 

When  54,000  rotations  had  been  made  the  test  was  interrupted  for 
about  1  minute;  upon  resuming  the  test  there  was  violent  wabbling, 
whereas  befote  the  Intormption  the  shaft  had  ran  smoothly  with  con- 
stant deflection. 

The  vibrations  which  had  set  in  continued  for  about  800  rotations, 
when  their  amplitude  was  partially  checked  by  restricting  the  down- 
ward movements  of  the  weighted  lever,  whereupon  the  tendency  to 
wabble  immediately  ceased,  and  with  the  lever  released  the  shaft  run 
smoothly  until  ruptured,  which  occurred  at  209,000  rotations. 


Test  No.  93. — Wrought-iron  shaft  from  rod  No.  6a. 

Diameter,  1'^  Speed  of  rotation,  400  per  minute.  Length  between 
end  bearings,  33'^ 

Maximum  fiber  stress,  35,000  pounds  per  square  inch. 

Initially  heated.  Approximate  temperature  of  test,  500o  F.  for 
30,000  rotations,  then  the  shafb  was  cooled  with  water  and  the  test 
completed  cold. 

The  shaft  run  smoothly  without  wabbling  motion  throughout  the  test. 

Euptured  at  187,800  rotations,  the  position  of  rupture  ^ing  ".75  from 
the  middle  bearing. 


Tb8T  No.  94.—WroughPiron  shaft  from  rod  No.  6a. 

Diameter,  1'^    Speed  of  rotation,  400  per  minute.    Length  between 
end  bearings,  33'^ 
Maximum  fiber  stress,  35,000  pounds  per  square  inch. 
Initially  heated.    Approximate  temperature  of  test,  560  F. 
Shaft  ruptured  at  28,800  rotations. 

H.Bx.166 6S 
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1042  BMDDEANCB   OF  EOTATINO   SHAPTB. 

Test  No.  96.—  Wrougkt-iron  shaft  from  roA  No.  ( 

Diameter,  1".  Speed  of  rotation,  400  per  mionte.  Leaf 
end  bearings,  33". 

Maximam  fiber  stress,  35,000  pounds  per  sqnare  incb. 

Initially  heated.  Approximate  temperature,  500°  F,  ft 
tations ;  then  the  shaft  was  cooled  with  water  and  the  tea 
oold. 

Bnptored  at  169,400  rotation*. 

Tbbi  No.  Q2.—  WrougM-irm  the^from  rod  No. ' 

Diameter,  1".  Speed  of  rotation,  400  per  minnt«.  Leni 
eiid  bearings,  33". 

Maximnm  fiber  atress,  35,000  ponnds  per  sqnare  iacb. 

When  42,000  rotations  had  been  made  there  ocearred  ' 
bliug  of  the  shaft,  which  was  arrexted  by  momentarily  ol 
TibratioDS  of  the  weighted  lever,  after  which  the  shaft  n 
for  the  remainder  of  the  test. 

Kaptored  at  60,700  rotations. 

Tbbt  No.  107.— Wroughtiron  »%aftfi-om  rod  No. 

Diameter,  1".  Speed  of  rotation  2,200  per  miente.  Leo 
end  bearings,  33". 

Maximum  fibre  stress,  40,000  pounds  per  square  inch. 

Initially  heated  to  about  GOO'^  F.  by  means  of  gas  bnrne 

When  rotations  began  the  gaa  was  sbnt  off,  but  owing 
speed  of  rotation  and  tbe  maximum  fiber  stress  the  teinpei 
shaft  remained  at  about  the  initial  temperature. 

At  106,000  rotations  the  shaft  rested  one  hour  without  Ic 
allowed  to  cool  in  the  meantime. 

The  shaft  was  reheated  to  the  initial  temperature  after 
the  test  completed. 

Ruptured  at  107,000  rotations. 


Test  No.  100. — Wrought-iron  shaft  fi'om  rod  No. 

Diameter,  1".     Speed  of  rotation,  2,200  per  minute.     Leu 
end  beariugfi,  33". 
Maximum  fiber  stress,  40,000  pounds  per  sqnare  inoh, 
A  stream  of  water  played  on  shaft  dari&f  Uie  test* 
Bnptuied  at  39,200  rotations. 
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Tbst  Fo.  101. — Wroiight-irofi  shaft  fram  rod  No.  8. 

Diameter,  1".  Speed  of  rototion,  2^200  per  minate.  Length  between 
end  bearings,  33^'. 

Maximain  fiber  stress,  40,000  ponnds  per  square  incb. 

Maximnm  temperature  of  the  test,  about  450  F.,  which  was  acquired 
during  running.    The  test  began  cold. 

Buptured  at  66,200  rotations.  ^1 

Tbst  No.  102. — WroughUiron  shaft  from  rod  No.  8. 

Diameter,  1".  Speed  of  rotation,  2,200  per  minute.  Length  between 
end  bearings,  33^'. 

Maximum  fiber  stress,  40,000  pounds  per  square  inch. 

Maximum  temperature  of  the  test,  about  550  F.,  which  was  acquired 
during  running.    The  test  began  cold. 

Buptured  at  138,200  rotations. 

Tbst  So.  lOS^^Wrought^iron  shaft  from  rod  No.  8. 

Diameter,  1".    Speed  of  rotation,  2,200  per  minute.    Length  between 
end  bearings,  33^^ 
Maximum  i^ber  stress,  45,000  ponnds  per  square  inch. 
Initially  heated  and  tested  at  600^  F. 
Shaft  ruptured  at  56,800  rotations. 

Tbst  No.  lO&.-^Wroiightiron  shaft  from  rod  No.  8. 

Diameter,  l'^    Speed  of  rotation,  2,200  per  minute.    Length  between 
end  bearings,  33^^ 
Maximum  fiber  stress,  45,000  pcMmds  per  squ«*e  inch. 
A  stream  of  cold  water  was  played  on  the  shaft  during  the  test. 
Shaft  ruptured  at  16,500  rotations. 
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TENSILE  TESTS  OF  SPECIMENS  FROM  BARS  RUPTURED 
BY  ENDURANCE  TESTS  OF  ROTATING  SHAFTS. 

These  speoimens  were  taken  horn  tbe  outer  ends  of  the  shftfta,  next  the  bearing 
opposite  the  driTing  head. 
The  marks  given  are  the  nnmhers  of  the  endurance  tests. 
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'UK 


:X1 


•w»». 


No.  4230. 

Mark,  31. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  6''. 


tri 


Applied  loa48. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inoh. 

Elongation. 

Set. 

Pounda. 

V50 

1,250 

2,500 

8,750 

6,000 

6,250 

7,500 

8.750 

10,000 

11.250 

12,500 

12,750 

13.000 

13.250 

13,500 

18.750 

14.000 

14,250 

14,500 

12,000 

12,250 
12,500 
13.000 
18.500 
14.000 
14,500 
15,000 
15,500 
16,880 
0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
S5,000 
30,000 
86.000 
40,000 
45,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
56,000 
57.000 
68,000 

48, 000 1 

49,000 
60,000 
58,000 
54,000 
56,000 
68,000 
60,000 
62.000 
68,520 
0 

Inches. 

0. 
.0007 
.0017 
.0027 
.0038 
.0048 
.0058 
.0067 
.0079 
.0088 
.0100 
.0102 
.0104 
.0106 
.0108 
.0109 
.0112 
.0114 
.0117 
.0660 
.1700 
.1723 
.1785 
.2100 
.2540 
.8060 
.88 
.48 
.65 

1.11 

1.60 

Inch. 
0. 
0. 

Initial  load. 

• 
Elastic  limit    Load  ML 

Tensile  strength. 
=26.7  per  cent. 

0. 

(■- 


Elongation  of  inch  sections,  ".15,  ".20,  ".28,  ".56»,  ".24,  ".17. 
Fractured  3".5  from  the  neck.    Appearance,'flue  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction,  67.8  per  cent. 

H.  Ex.  165 67 


I 


ENDUBANCE   OP  EOTATIKU   SHAFTS. 


No.  4231. 
Mark,  32. 
Diamet«r,  ",564. 
SectioDal  area,  .25  square  inch. 
Gauged  leagtb,  6", 


L^f" 


i4  laoitth. 


ToUl.      ''*i^'"  Klongitk 


BluUc  limit.    LM^felL 


EIoDgatiuu  of  inch  sectious,  ".10,  ".21,  ".28,  ".oT,  ".23, 
Fractured  3".i  from  the  ueck.    Appearaoce,  fine  silky. 
Diameter  at  iracture,  ".32.    Area,  .0H04  square  inch. 
CoatractioD,  C7,8  per  ceot. 
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Mark,  33. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6^', 


Applied  loads. 

In  ganged  leogth. 

Rem  arks. 

Total 

Per  aaoare 
inciL. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2,600 

8,750 

6,000 

6,250 

7,600 

8,750 

10, 000 

11,250 

11.500 

11,750 

12,  0(»0 

12.  250 

12,  500 

12,  750 

13,000 

13,250 

11.600 

11,760 

12,000 

12,250 

12, 500 

12,750 

13.000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

15,000 

15,600 

15,700 

0 

Pounds. 
1.C00 
6.000 
10.000 
15.000 
20.000 
25,000 
80.000 
86.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61, 000 
62,000 
68,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
60.000 
62.000 
62,800 
0 

Inches, 
0. 

.0009 
.0019 
.0029 
.0039 
.0049 
.0060 
.0070 
.0080 
.0091 
.0093 
.0095 
.0097 
.0099 
.0101 
.0103 
.0105 
.0107 
.0400 
.1565 
.1640 
.1726 
.1920 
.2100 
.2300 
.2500 
.2870 
.32 
.86 
.89 
.42 
.68 
.82 

Inch, 
0. 

IniUalload. 

ElaatioUmit.    LoadfelL 

Tenaile  strength. 
=20. 2  per  cent. 

.0001 

1.67 

Elongation  of  inch  sections,  M6,  ''.20,  ''.26,  ".56»,  ".22,  ".17. 
Fractured  3" .26  from  the  neck.    Appearance,  fine  silliy. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction,  69.8  per  cent. 
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ENDURANCE  OF  KOTATINO  SHAFTS. 


Ko.  4233. 

Mark,  34. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Oaaged  length,  &'. 


1 


Applied  loftda. 

In  gaaged  length. 

Total. 

Per  >qaare 
inch. 

SlongatioD. 

Set. 

Bemarks. 

PcundM. 

250 

1, 250 

2,500 

3.750 

6,000 

6.250 

7.500 

8,750 

10.000 

11,150 

12,000 

12.250 

12,  500 

12,  750 

13,000 

11,500 

11,000 

11.250 

11,500 

11,760 

13.000 

12.260. 

12.600 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14.500 

15,000 

16,500 

15.580 

0 

Poundt. 
1,000 
5.000 
10.000 
15.000 
iJO.  000 
2n,  000 
30,  UOO 
85, 000 
40,000 
45.000 
48,000 
40,000 
50,000 
61,000 
52,000 
46.  000 
44,000 
45,000 
46,000 
47,000 
48.000 
4«,000 
60,000 
61,000 
62,000 
63,000 
KOOO 
55,000 
56,000 
58.000 
60,000 
62,000 
62,320 
0 

Inehet. 

0. 
.0008 
.0017 
.0027 
.0036 
.0046 
.0057 
.0067 
.0077 
.0087 
.0097 
.0008 
.0100 
.0101 
.0102 
.01K5 
.0924 
.1000 
.1300 
.1500 
.1640 
.1765 
.1917 
.2120 
.2340 
.2555 
.2870 
.31 
.86 
.46 
.58 
.86 

1.18 

1.00 

Inch, 

Initial  load. 

• 
• 

Elaatlo  limit.    Load  felL 

0. 

• 

Tennile  strenjrlh. 
=26.7  per  cent. 

4 


Elongation  of  inch  sections,  'M6,  ".24,  ''.57»,  ''.23,  ''.21,  ".19. 
Fractured  3'M  from  tbe  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction,  69.8  per  cent. 
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TSo.  4213. 

Marks,  50. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation.        Set.  * 

Poundt. 

•      250 

1,260 

2,500 

3,750 

5,000 

6,250 

7.500 

8,750 

10.000 

11,  250 

11,500 

11,750 

12, 000 

12,250 

12,600 

12,750 

13,  000 

13,  250 
13,500 
13. 750 
14,000 
14,250 

14,  500 
14,750 
15,000 

15,  250 
15,  500 
15.  520 

0 

Poundt. 
1.000 
5,000 
10. 000 
15, 000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,  OUO 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,  000 
53,000 
54,000 

0. 

.0011 
.0022 
.0032 
.0041 
.0051 
.0061 
.0070 
.0081 
.0093 
.0095 
.0096 
.0098 
.2525 
.28 
.30 
.33 
.37 
.40 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit    Load  fell. 

Tensile  strength. 
=29.2  percent. 

0. 

0. 
0. 
0. 
0. 
0. 

55,000              .43 
56,  000              .  48 

57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
62,080 
0 

.52 

.60 

.67 

.80 

.89 

1.12 

1.40 

1.76 

Elongation  of  inch  sections,  ".20,  ".25,  ".30,  ".56»,  ".24,  ".20. 
Fractured  near  the  middle  of  stem.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".33.    Area,  .0855  square  inch. 
Contraction  of  area^  65.8  per  cent* 
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ENDDEANCB   OF  EOTATIHG  8HAPTS. 


No.  4234. 
Mark,  51. 
Diameter,  ".561. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6". 


Appll«l  ]«dL 

lDg*iw*dlencth. 

ToUL 

■^.X" 

Bemarki. 

Ftmd,. 
3M 

i.im 

<!»» 

1 

1,2M 

ITB. 

IS 

S,6M 

G.OOI) 
6,BS» 

IE 
is 

«.ooo 

1 

41,  wo 

as 

sa 

is 

68: 000 

Is 

0. 

.tool 

,j* 

iBllulkMi. 

!oO30 
.OOM 

.oooo 

■  MM 

'.<»H 

ilOIS 

.1160 

is 

:r 

.to 
.« 

'.w 

.08 

.78 
1.18 

.woi 

^w'^r'^,'^ 

LSO 

Elongation  of  inch  sections,  ".18,  ".25,  ".28,  ".59',  ".28, 
Fractured  2".85  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  iacb. 
OontractioD  of  area,  67.8  per  cent. 
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No.  4214. 

Mark,  55. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gaxi>;ed  length. 

llemarks. 

Total. 

Per  sqaare 
incn. 

EloncatioD. 

Set. 

Pounds, 

250 

1,250 

2,500 

8,750 

5.000 

6.250 

7,500 

8,750 

10,000 

11,250 

12,000 

12,250 
12,500 
12,750 
13.000 
13, 250 
13.500 
13,750 
14,000 
14,250 

14,  500 
14,750 
15,000 
15.260 
15, 500 

15,  7C0 
15,890 

0 

Pounds. 

1,000 
5,000 
10,000 
16.000 
20. 000 
25,  000 
30. 000 
35.000 
40,000 
45,000 

48.  000 1 

49.000 
60.000 
51.000 
62,000 
63,000 
54,000 
65,000 
66,000 
67,000 
58.000 
59,000 
60.000 
61,000 
62,000 
63,000 
63,560 
0 

Inches, 
0. 

.0010 
.0019 
.0027 
.0038 
.0048 
.  0U59 
.OOf.8 
.0079 
.0090 
.0097 
.2170 

Inch. 
0. 

r 

Initial  load. 

Elastic  limit 
LoatI  fclL 

• 

Tensile  at  rengtii. 
=20.8  per  cent 

0. 

0. 

'"6! 

.0001 

.2980 
.3175 
.84 
.87 
.41 
.'46 
.50 
.64 
.62 
.68 
.78 
.00 
1.31 

Elongation  of  inch  sections,  ".20,  ".26,  ".59»,  ".27,  ".25,  ".22. 
Fractured  3"  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".33.    Area,  .0855  square  inch. 
Contraction  of  area,  65.S  per  cent. 


1 
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ENDUfiANCE   OP   ROTATING   SHAFTS. 


No.  4235. 

Mark,  70. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  6'^ 


'4 

1 


Applied  loftds. 

In  {(auged  length. 

Remark  a. 

Total. 

Persqaare 

iDCD. 

Elongation. 

Set 

Pounds. 

256 

1.250 

2.600 

3.760 

5,000 

6.250 

7,500 

8.750 

10,000 

11.250 

11,500 

10,000 

10.250 

10.500 

10.000 

10.250 

10,500 

10,750 

10.000 

10.250 

10.500 

10,760 

11,000 

11,260 

11,500 

11,760 

12,000 

12,600 

18,000 

13,600 

14,000 

14.500 

16.000 

15,020 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
29.000 
25,000 
80,000 
86,000 
40,000 
46.000 
46.000 
40.000 
41.000 
42,000 
40,000 
41,000 
42,000 
48,000 
40.000 
41.000 
42.000 
43,000 
44,000 
46.000 
46.000 
47,000 
48,000 
60.000 
62.000 
54,000 
56.000 
58,000 
60  000 
60.080 
0 

Jnehss. 
0. 

.0010 
.  0021 
.0031 
.0042 

*      .0052 
.0062 
.0073 
.0084 
.0095 
.0098 
.0160 
.0250 
.0540 
.0907 
.1026 
.1100 
.1191 
.1690 
.1766 
.1792 
.1837 
.1930 
.2080 
.2238 
.2375 
.2610 
.32 
.87 
.44 
.54 
.70 
.96 

Inch. 
0. 

J 
IniUal  load. 

Elaatic  limit 
LoadleU. 

Reated  1\  hours. 

Tensile  strength. 
=  30.5  percent 

.0002 

L88 

Elongation  of  inch  sections,  ".19,  ''.24,  ".33,  ".59»,  ".26,  ".22. 
Fractured  3".5  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Oontraction  of  area,  67.8  per  cent. 
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1(0.  4236. 

Mark,  71. 

Diameter,  ".564. 

Sectional  area,  .25  sqoare  inch. 

Ganged  length,  6''. 


Applicdloadn. 

Id  gauged  length. 

fiemarks. 

Total. 

Per  square 
inch. 

EloDgatlon. 

Set 

Pounds. 

250 

1.250 

8,600 

8.750 

6.000 

8,250 

7.600 

8.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

10.750 

10.  250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12,500 

12, 7.'H) 

13, 000 

13, 500 

14,000 

14.  .WO 

15. 000 

15,240 

0 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45. 000 
46,000 
47,000 
43,  000 
41.  000 
42.000 
43.000 
44.000 
45,000 
48.000 
47,000 
48,000 
40.000 
50,000 
61. 000 
52. 000 
54,  000 
68,000 
68,000 
60.000 
60,960 
0 

Inches. 

0. 

.0010 
.0023 
.0032 
.0042 
.0053 
.OOM 
.0076 
.0087 
.0089 
.0091 
.0092 
.0095 
.0097 
.0100 
.0102 
.0220 
.0617 
.0880 
.1080 
.1917 
.1968 
.2090 
.2260 
.2480 
.2017 
.30 
.32 
.34 
.42 
.52 
.64 
.83 

1.27 

1.78 

Inch, 
0. 

Initial  load. 

Elastic  limit    LoadfeC 

.0002 

.0002 

TeDRile  atrengtli. 
=  29.7  per  cent. 

*  *  * 

Elongation  of  incli  sections,  ".18,  '^23,  ".27,  ".61*,  ".28,  ".21. 
Fractured  3".25  from  the  neck.    Appearance,  fine  ailky. 
Diameter  at  fractnre,  ".31.    Area,  .0754  square  inch. 
Contraction  of  area,  69.8  per  cent. 


1066 


ENDURANCE  OP   ROTATING   SHAPTfl, 


No.  4237. 

Marks,  72. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  6". 


Applied  loads. 

In  i^aaffed  len^tb. 

Remarks. 

Total. 

Persaaare 
incn. 

Elongation. 

Set. 

Jneh. 
0. 

Pounds, 

250 

1,260 

2,500 

8,750 

5,000 

0,260 

7,600 

8,750 

10,000 

10.750 

11,000 

11,260 

11,600 

9,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.260 

12,500 

13,000 

18,500 

14,000 

14,500 

16,000 

16,120 

0 

Pounds. 

■      1,000 
6,000 
10,000 
1^000 
20.000 
25,000 
80,000 
86,000 
40.000 
43,000 
44,000 
45.000 
46,000 
89,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
62,000 
64.000 
56,000 
58,000 
60,000 
60,480 
0 

Inches. 
0. 

.0010 

.0020 

.0029 

.0039 

.0050 

.0060 

.0069 

.0081 

.0088 

.0090 

.0092 

.0097 

.0127 

.0137 

.0159 

.0325 

.1304 

.1890 

.2045 

.2210 

.2360 

.2540 

.2750 

.3070 

.88 

.43 

.56 

.71 

.97 

1.29 

L76 

Initial  load. 

Elastic  limit 
Load  felL 

■ 

Tensile  strenfdlk 
=29.3  per  cent. 

0. 

0. 

4 

1 


Elongation  of  inch  sections,  ".19,  ".23,  ".26,  ".62»,  ".26,  ".20. 
Fractured  3".25  from  the  neck.    Ap])earance,  tine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  square  inch. 
Contraction  of  area,  69.8  per  cent. 


ENDURANCE  OP  ROTATINa  SHAFTS. 
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1^0.4238. 
Mark,  73. 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  6". 


Applied  loads. 


In  ^aged  lengtii. 


TotiiL 


Foundt. 

250 

1,250 

2,600 

8.760 

8,000 

6,280 

7.500 

8,750 

10,000 

11,250 

11,600 

11,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

13,000 

13,500 

14,000 

14,600 

16,000 

16^310 

0 


Per  sqoare 


ln'a.°*"i'^<"«»««»- 


Pinindt. 

1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
30,000 
36,000 
40,000 
46,000 
46,000 
47,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
64,000 
66,000 
58,000 
60.000 
61,240 
0 


Inehet, 
0. 

.0008 

.0018 

.0028 

.0038 

.0049 

.0060 

.0072 

.0083 

.0098 

.0100 

.0103 

.0460 

.1350 

.1975 

.2100 

.2340 

.2450 

.2750 

.3250 

.89 

.48 

.60 

.81 

1.28 

L79 


Set. 


Jneh. 
0. 


0. 


Bemarks. 


.-  .^i. 


Initial  load. 


Elastio  limit.    Load  felL 


Tensile  strength. 
=20. 8  per  cent. 


Elongation  of  inch  sections,  ''.20,  ''.27,  ".62*,  ".31,  ".23,  ".16. 
Fractured  3".5  from  the  neck.    Appearance,  tine  silky. 
Diameter  atfractnre,  ".31.  •  Area,  .0754  square  inch. 
Contraction  of  area,  69.8  per  cent. 
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ENDURANCE  OF  ROTATING   SHAFTS. 


Ko.  4239. 

Mark,  74.     ' 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6''. 


Applied  loftdi. 


Total. 


Poundt, 

260 

1.250 

2,600 

8.760 

8,000 

0,250 

7.500 

8,760 

10,000 

11,250 

12.500 

12,750 

13,000 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13, 250 

13,500 

14,000 

14,500 

16.000 

15, 410 

0 


Per  squftre 
incb. 


Pmtndi. 
1,000 
6,000 
10,000 
16.000 
80,000 
25,000 
80,000 
35,000 
40.000 
45,000 
60,000 
51,000 
62,000 
46, 000 
47,000 
48,000 
49.000 
60,000 
51,  000 
52.000 
51,000 
54,000 
56.000 

68,000 
60,000 
61.040 
0 


In  ganged  length. 


Eloo  gallon. 


Inches. 

0. 

.0010 
.0021 
.0081 
.0042 
.0052 
.0062 
.0074 
.0086 
.0007 
.0107 
.0108 
.0120 
.  0102 
.0300 
.  2050 
.2110 
.2305 
.2470 
.27.««) 
.2980 
.3360 
.41 
.52 
.60 

1.10 

1.60 


Set. 


Inch, 
0. 


0002 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  felL 


Tenaile  fttrftngth. 
=^26.7  percent. 


Elongation  of  inch  sections,  ".17,  ".20,  ".25,  ".57»,  ".24,  ".17. 
Fractured  3".26  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  area^  G7.8  per  cent. 


'1 


a. 


ENDURANCE   OF   ROTATING   SHAFTS. 
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No.  4240. 

Mark,  75. 

Diameter,  ''.564. 

Sectional  area,  25  sqaare  inch. 

Oaaged  length,  6''. 


Applied  load& 

In  gauged  length. 

Remarks. 

T«.t«I 

Pounds. 
250 

1,  2.0 

2,  5^0 
8,750 
5.000 

-6.250 
7,500 
8,750 
10,000 
11.2.^>0 
12,  .'»(i0 
11,2.'>0 
11   5'  0 

Per  HqiiAre 
im-b. 

Elongation 

Set. 

Pounds. 
1.000 

10,000 
15,000 
20.000 
2.\  000 
SO,  000 
35.000 
40.  000 
45,  0«»0 

50,  000 
45,  (100 
46,000 
47.  000 
48,000 
49,000 
50,000 

51,  000 
52,000 
54. 000 
56.000 
58. 000 
60,  000 
62, 000 

0 

Inches. 

0. 
.0009 
.C019 
.  0029 
.  0040 
.0051 
.0061 
.0071 
.0082 
.  0091 
.0102 
.  0231 
.10«0 
.1878 
.2040 
.2165 
.23.35 
.2517 
.2890 
.36 
.43 
.57 
.74 

1.39 

1.71 

Inch. 
0. 

Initial  load. 

Elastic  Umit    LoadfelL 

• 

Tensile  strengtli. 
=  28.5  per  cent. 

0. 

11   T.'iO 

12  000 

12,  2'^ 
12,  500 

12,  750 

13,  OtO 

13,  500 

14,  OOiJ 
14  500 
1,1,  i»(.0 

15,  5u0 
0 

Elongation  of  inch  sections,  'M8,  ".24,  ".30,  ".67*,  ".23,  ".19, 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ."31.    Area,  .0754  sqaare  inch. 
Contraction  of  area,  69.8  per  cent 
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EKDUBANCE  OF  BOTATING  SHAFTS. 


No.  4241. 

Mark,  76. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch* 

Oaac^ed  length,  6'^ 


;1 
1 

I 

1 

i 


Applied  loAdt. 

In  gaagod  len^rtb. 

Remarkt. 

~ 

Total. 

Per  Maare 
inoii. 

EloDKatioii. 

Set. 

Pounds. 

250 

l,2o0 

2,600 

8,750 

5.000 

6.250 

7.500 

8.760 

lO.OoO 

11,260 

12,000 

12,250 

11,000 

11, 250 

11,500 

11.750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,500 

14.000 

14,500 

15,000 

15,260 

0 

Poundi. 
1,000 
6,000 
10,000 
16,000 
20.000 
25.000 
30,000 
85,000 
40,000 
45,000 
48,000 
40,  OUO 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
60.000 
61,000 
52,000 
54,000 
66.000 
68,000 
60,000 
61,040 
0 

Jnehea. 
0. 

.0008 

.0019 

.0029 

.0030 

.005«l 

.00({0 

.0070 

.0080 

.0091 

.0098 

.0100 

.0250 

.0095 

.1740 

.1817 

.2000 

.2160 

.2380 

.2570 

.2870 

.36 

.44 

.67 

.78 

1.20 

1.67 

Inch, 
0. 

w 

Initiiil  load. 

• 

•    I 

Elaatio  limit.    Load  fdL 

Tensile  Bt^ngth. 
=  27.8  percent. 

.0001 

Elongation  of  inch  sections,  'M7,  ".23,  ".49»,  ".37,  ".22,  ".19. 
Fractnred  at  middle  of  stem.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".31.    Area,  .0754  sqaare  inch. 
Contraction  of  area,  69.8  per  cent. 


ENDURANCE   OF   ROTATING  SHAFTS. 
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Mark,  77. 

Diameter,  '^564. 

Seotional  area,  .25  square  inch. 

Gauged  length,  &\ 


Applied  loadi. 

In  fTt^QK^  length. 

Bemarke. 

Total. 

Per  sqaare 
inen. 

Elongation. 

Set 

Pounds. 

250 

1,260 

2,500 

8,750 

6,000 

6,260 

7.600 

8,750 

10,000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,500 

12, 750 

18.000 

13,250 

13,500 

13, 750 

11,  750 
12, 000 
11,750 
12,000 

12,  250 
12,  500 
12.750 
13,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15,000 
15,250 
15,500 
15,520 

0 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
54,000 
55.000 
47, 000 
.     48, 000 
47.000 
48.000 
49,000 
60,000 
61, 000 
62,000 
63.000 
64,U00 
55,000 
56,000 
57, 000 
58,0(0 
69, 000 
60.000 
61,000 
62,000 
62,080 
0 

Inehss. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0069 
.0079 
.0089 
.0091 
.0093 
.0096 
.0099 
.0101 
.0108 
.0105 
.0107 
.0109 
.0111 
.0172 
.0257 
.0360 
.0740 
.1940 
.2170 
.2320 
.2500 
.2750 
.8076 
.3340 
.37 
.41 
.48 
.52 
.66 
.73 
.97 

1.20 

1.61 

Tneh. 
0. 

Initial  load. 

* 

0. 

Elastic  limit 

Tensile  streofcth. 
=  26.8  per  cent 

Elongation  of  inch  sections,  'M5,  '^20,  ".23,  ".66»,  '^28,  'M9. 
Fractured  2''.76  from  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ^^32.    Area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent 


ENDUHANCE  OF  BOTATINQ  SHAFTa 


8FECIHEHS  FBOK  WKOUGHT-IBOH  SHAFn. 

No.4:i48. 
Mark',  41. 
Diameter,  ".564. 
Sectinnal  are:i,  .25  square  iiicb. 
Gauged  lengtli,  G", 


AppU 

dl,«d-.             In 

(•"Ef 

d  letlEdi. 
Set. 

Btnaik*. 

P«m<U. 

•:■■» 

a;  000 

i 

t!7S0 

si 
F 

lO.W^O 

ilii 

Paundt.         In 

b!ooo 

lO.UOO 

n:o..o 
M.m 
83;ooo 

34,000 

K.im 

M.ooo 
30.000 
31,  MM 

33.000 
St.  000 
M.O00 
Si,  000 
33.000 
34.O00 

■so.  Olio 

38.000 

!!:S 

<*,OIW             1 

0003 

oo;o 

0«3S 

3068 
12 

OS 
S* 

7n(ft. 

iDlUal  loud. 

"■ 

Elongation  of  incli  eectione,  ".19,  ".43*,  ".12,  ".27,  ".*22,  ".21. 
Fractured  2.":;5  from  tbe  neck.    A ppearsncf,  flbious. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inoh. 
Ooutractiou  of  area,  47.2  per  cent. 
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1^0.  4249. 

Mark,  42. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6'^ 


Applied  londft. 

In  gaa/;ed  length. 

Kemarks. 

Total. 

^•tac\""j='»»«»"»"- 

Set 

Poundi. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
7.750 
8,000 
8,250 
8,500 
7,750 
8,000 
8,250 
8,500 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10.000 

10,500 

1],0U0 

11,500 

11,960 

0 

Pounds. 
1,000 
5.U00 
10.000 
15.000 
20,000 
25,000 
80,000 
81.000 
82,000 
33,000 
34,000 
31,000 
32,000 
33,000 
84,000 

32,0005 

33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
47,840 
0 

Inchci. 

0. 

.0008 
.0018 
.0028 
.0038 
.0049 
.0060 
.0061 
.0063 
.0066 
.0068 
.0156 
.0317 
.0440 
.0650 
.0780 
.0868 
.1017 
.1300 
.2040 
.2166 
.2365 
.2680 
.2925 
.3325 
.41 
.62 
.71 

1.28 

1.50 

Inch. 
0. 

• 

Initial  load. 
Blasticllmit    LoadfoIL 

Tensile  strength. 
=  25.0  percent. 

0. 

■^, 


Elongation  of  inch  sections,  ".20,  ".48*,  '^23,  ".21,  ".20,  ".18, 
Fractured  1".65  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Gontraction  of  area,  49.7  per  cent. 

H.  Ex.  165 68 


EKDUEANCE    OF    ROTATING    SUATTS. 
No.  4209. 


Mark,  43. 
Diameter,  ".564. 
Sectional  area,  .26 
Gaaged  length,  6" 

square  inch. 

AppiMi«a^ 

In  K>aKMi  liuelh. 

TouL    r^-^X" 

Set. 

IruA. 
9. 

Reiimrli.. 

Povndt 

MO 
2.SM 

7,500 

slow 

t^ 

o.ooo 

1,550 

10.000 

lillW 
ID.  600 

10.760 

ilooo 
])mo 

1,7M 

I.HBO 

Pmindf. 

1.WW 

i 
ii 

as,' 000 

M,«00 

gs 
as 

i 

'r- 

iDllml  load. 

0031 

0001 
ooes 

oou 
w 

SI 
81 

M 

Ton  Bile  atrenitlb. 
=?7.0  pel  cuul- 

Elougation  of  inch  eectiona,  ".24,  "^2»,  ".25,  ".22,  ".21,  ".18. 
Fractared  1".8  from  the  neck.    Appearance,  fibroas. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inch. 
Contraction  of  area,  4.27  per  cent. 
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No.  4210. 


Mark,  44. 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6''. 


T' 


■v-- 


Applied  ]<tod8. 

In  ganged  length. 

Bemarkt. 

TotaL 

Per  Mmax'e 
inoh. 

Elongation. 

Set 

PoundM, 

260 

1,250 

2,600 

8,760 

5,000 

6,250 

7,600 

7,750 

8,000 

8.250 

8,500 

b,750 

9,000 

9,250 

9,500 

9,760 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11.500 

11,750 

11,820 

0 

Pound*. 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
80.000 
31,000 
82.000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
47,280 
0 

Jnehe$. 

0. 

.0009 
.0020 
.0080 
.0041 
.0051 
.0062 
.0064 
.0067 
.0068 
.0071 
.1915 
.22 
.27 
.29 
.81 
.84 
.89 
.42 
.48 
.68 
.68 
.79 

1.00 

1.29 

L45 

Inch, 
0. 
0. 

Initial  load. 

Elastic  limit    LoadfeU. 

• 

Tensile  strength. 
=24.2  per  cent. 

0. 

.0001 
.OUOl 
.0001 

Elongation  of  inch  sections,  ^'.15,  ".20,  '^21,  ''.26,  ".45»,  ".18. 
Fractured  2".25  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ''.39.    Area,  .119  square  inch. 
Contraction  of  area,  52.2  per  cent. 


ENDURANCE  OP   EOTATING   SHAFTS. 


No.  4250. 
Mark,  45. 
l>iitmeter,  ".664. 
Sectional  area,  .25  gqcare  inch, 
-  Ganged  leugtb,  6". 


AppU.^  iMd.. 

Id  |t*DE«d  iMgth. 

B<iu 

TeUl. 

"•InX" 

&•(. 

kt. 

2.5M 

1 

B.VOO 
8,800 

!:| 
§1 

liooo 

13.  Ml 
13.  TM 

islooo 
a).ooo 

BS 

aiow 

38.000 

ssiooo 

3«.OO0 

11 
*o;ooc 
*2:ooo 

as 
l§ 

Jm»m. 

0. 

InltiallMuL 

Elutlc  limit.    I^dlblL 

Teaitle  atranirth. 
-S5.7pero«;t 

oo»> 

0030 

ooct 

oooe 

00«R 
0071 
0073 

0078 

0778 
li20 

1»M 

38 
U 

^M 

Elongation  of  inch  seetionB,  ".23,  ".45*,  ".28,  ".23,  ".i 
Fractured  2".25  from  tbe  neck.    Api)earance,  fibrous,  1 
Diameter  at  fracture,  ".42.    Area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 


ENDURANCE  OP  ROTATING  SHAFTS. 


1077 


No.  4211. 

Mark,  46. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loadB. 

In  gaai^ed  Jength. 

Remarks. 

Total. 

Per  square 
iucb. 

Elongation. 

Set. 

Pounds. 

250 

1.S50 

2,500 

3,750 

6,000 

6,250 

7.500 

7,760 

8,000 

8,250 

8.500 

8,750 

9,000 

9,260 

9.500 

9,750 

10,000 

10.250 

10.600 

10.750 

11,000 

11,250 

11,500 

11.750 

12.000 

12.250 

12,500 

12,750 

13. 000 

13,  250 

13,500 

0 

Pounds. 
1.000 
6,000 
.    10,000 
15,000 
20.000 
26,000 
30,000 
81,000 
32,000 
83.000 
84,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
0 

Inehss. 

0. 

.0008 
.0019 
.0029 
.0040 
.0049 
.0060 
.0062 
.0064 
.0067 
.0070 
.0072 
.0074 
.0076 
.0079 
.1840 
.1980 
.23 
.34 
•37 
.38 
.83 
.86 
.88 
.43 
.48 
.66 
.60 
.72 
.83 

L19 

1.41 

.    Inch. 
0. 

Initial  load. 

• 
Elastlo  limit.    LoadfelL 

•  •  •  mm^*  •  •  •  «> 

Tensile  strengtli. 

=23. 5  per  cent. 

Elongation  of  inch  sections,  'M9,  ^'.23,  ''.26,  ''.36*,  ".20,  'M7. 
Fractured  3''.25  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ''.43.    Area,  .145  square  inch* 
Contraction  of  area,  41.9  per  cent. 


ENDUEANCE  OF  BOTATINO  SHAFTS. 


No.  4250. 
Mart,  45. 
Diameter,  ".564. 
Bevtiona]  area,  .25  square  inota. 
'  Oaaged  leagtb,  6". 


AppU.dl<»d^       1      I, 

■»E«d  l«glb. 

BfotfTk). 

ToUl. 

"Lr-"-. 

pitlllD 

Bat. 

PMOUb. 

1.IVI 
2.S00 

ts 

tsoo 

si 

i 

!:S 

o.ooo 
o.wo 

ta 

IS 

■li 

Pound,.        In 

!!:S 

as 

30.00« 

SI,  000 

32,000 
S4.000 

ss.ooo 

34.000 

IS 

38,000 

as 

0020 
0030 

0003 
0004 

0006 
0060 

0248 
0T7B 

isso 

2T 

3S 
47 

82 
IT 

IntA. 
0. 

InlUillowl. 
EluUcUmlL    L^fcU. 

ElougatioD  of  inch  sections,  ".23,  ".45",  ".28,  ".23,  ".19,  ".17. 
Fractured  2".35  from  the  necii.    Appearance,  fibrous,  laiuullur. 
Diameter  at  fracture,  ".42.    Area,  .1385  square  iueh, 
OoutractiOQ  of  area,  44.6  per  cent. 


ENDURANCE   OP   ROTATING   SHAFTS, 
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No.  4211. 

Mark,  46. 

Diameter,  '^564« 

Sectional  area,  .25  square  inob. 

Gauged  length,  6^^ 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  square 
iucb. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

3,750 

6.000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,260 

9.500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,  260 

13.500 

0 

Pounds. 
1,000 
6.000 
.    10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32.000 
83,000 
34.000 
85,000 
36,000 
87.000 
88.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
0 

Inches, 

0. 

.0008 
.0019 
.0029 
.0040 
.0049 
.0060 
.0062 
.0064 
.6067 
.0070 
.0072 
.0074 
.0076 
.0079 
.1840 
.1980 
.22 
.24 
•27 
.29 
.82 
.86 
.89 
.42 
.48 
.66 
.60 
.72 
.83 

L19 

1.41 

.    Inch. 
0. 

Initial  load. 

• 
ElastloUmit    LoadftU. 

•  •  «  w^*  ■  ■  •  •> 

Tensile  strength. 

=23. 6  per  cent. 

Elongation  of  inch  sections,  'M9,  ''.23,  ''.26,  ".36»,  ".20,  'M7. 
Fractured  3''.25  from  the  neck.    Appearance,  fibroos,  lamellar. 
Diameter  at  fracture,  ''.43.    Area,  .145  square  inch* 
Contraction  of  area,  41.9  per  cent. 
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ENDURANCE  OP  ROTATING  SHAFTS. 


No.  4211  J. 

Mark,  48.  ' 

Diameter,  ''.564. 
8ect  ional  area,  .25  sqnare  inch. 
Oaaged  length,  6''. 


■ 


Applied  loAdi. 

In  ffAOf^ed  leoj^b. 

Total. 

PeraquAre 

luch. 

Slongation. 

Set. 

Bemarka. 

Poutidt. 

250 

1,  250 

2,6U0 

3.750 

6.(00 

6,260 

7,600 

7,750 

8,U00 

8.250 

8,5U0 

8,760 

9.000 

9.260 

9.500 

9,750 

lO.UOO 

10,260 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12.  UOO 

12, 250 

12,500 

12,  7.M) 

13,000 

18,250 

U500 

U740 

0 

punndi. 

l.UOO 
5,000 
10.000 
16.000 
9o,000 
26,000 
80,  (HW 
81,000 
32,000 
83.000 
84,000 
86,000 
86,000 
37.000 
U8,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,(>00 
46,000 
47.000 
48,000 
49.000 
50,000 
61,000 
52.000 
6:i.000 
64,000 
64,960 
0 

IneKu. 

0. 
.0008 

.0018 

.0028 

.0088 

.0048 

.0058 

.0060 

.0062 

.0066 

.  01*68 

.0009 

.0071 

.0072 

.1665 

.1750 

.1950 

.2060 

.226 

.244 

.S7 

.80 

.83 

.87 

.40 

.48 

.49 

.66 

.64 

.76 

.96 

L80 

1.44 

Inch. 
0. 
0. 

Initial  load.                                                                1 

• 

Elaatie  limit    Loadfdl. 

Tensile  strrnfi^th. 
=24.0  percent. 

0. 

0. 
0. 

I 


Elongation  of  inch  sections,  M9,  ".25,  ".36»,  ''.24,  ".21,  ".19. 
Fractared  3"«25  from  the  neck.    Appearance,  fibrous  lamellar. 
Diameter  at  frnctnre,  ".45.    Area,  .159  sqnare  inch. 
Oontraction  of  area,  36.4  per  cent 


■ 


« 


■ 


ENDURANCE   OP  ROTATING   SHAFTS. 
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No.  4212. 

Mark,  49. 

Diameter,  ''.664. 

Sectiooal  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarlca. 

TotaL 

Per  aquare 
incn. 

Elongation. 

Set. 

Pound*. 

250 

1.250 

2,600 

8,750 

6,000 

6.260 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9,500 

9,760 

10,000 

10, 250 

10,500 

10,750 

11,000 

11. 250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

18,250 

18,500 

18.610 

0 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
60.000 
61,000 
62,000 
63,000 
64,000 
64,440 
0 

Inches. 
0. 

.0008 
.0017 
.0027 
.0038 
.0048 
.0058 
.0058 
.0062 
.0064 
.0067 
.0068 
.0070 
.0072 
.1710 
.1775 
.1910 
.2090 
.2200 
.2475 
.2760 
.2970 
.8810 
.87 
<40 
.U 
.60 
.56 
.68 
.77 
.98 
1.28 
1.63 

Inch. 
0. 
0. 

Initial  load. 

Elastic  Umit    LoadfelL 

• 

Tensile  strength. 
—26.5  per  cent. 

0. 

0. 
0. 

.... .^....•. 

Elongation  of  inch  sections,  ^'.20,  '^2G,  ".45»,  ^'.23,  ".20,  ".ID. 
Fractared  3".2  from  the  neck.    Appearance,  fibroas,  lamellar. 
Diameter  at  fraotare,  ".43.    Area,  .145  square  inch. 
Contraction  of  area,  41.9  per  cent. 


1080 


ENDURANCE   OF   ROTATING   SHAFTS. 


No.  4246. 

Marks,  36. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loMla. 

In  gauiced  length. 

ToUL 

Per  Miugre 
inco. 

Elongation. 

Set. 

Remnrks. 

Pound$, 

250 

1,250 

2,600 

3,750 

6,000 

6,250 

7,600 

7.760 

7,500 

7,750 

8,000 

8.250 

8.600 

8,750 

9,000 

9,260 

9.  500 

9,760 

10,000 

10,250 

10,600 

11,000 

11,500 

12.000 

12,  500 

12,680 

0 

Poundt, 
l.UOO 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
31,000 
30.000 
81.  OiH) 
82,000 
33.000 
84,000 
36,000 
86,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
44,000 
46,000 
48, 000 
50,000 
60,720 
0 

I>  ehu. 
0. 

.0008 
.0018 
.0028 
.0040 
.0060 
.0062 
.0064 

.0555 

.0705 

.0875 

.1260 

.1650 

.1735 

.1860 

.2210 

.2335 

.2576 

.28 

.82 

.41 

.50 

.66 

.91 

1.20 

1.61 

Inch. 
0. 

Initial  load. 

Elaatio  limit     LoadfelL 

Tcnaile  strenirth. 
-25.2  per  ceut. 

1 

0. 

Elongation  of  inch  sections,  ''.45»,  ".25,  ''.27,  ".24/'.17,  'M3. 
Fractured  1"  from  the  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ",41    Area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 


ENDURANCE   OF   ROTATING   SHAFTS. 
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No.  4243. 

Mark,  37. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Samarka. 

ToUl. 

Per  square 
incQ. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2.600 

3,750 

6,000 

6,^50 

7,500 

7,750 

8,U00 

8,250 

8,500 

8.750 

8.000 

8.250 

8.500 

8.750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11, 500 

11,750 

12.000 

12,  250 

12,450 

0 

Pound*. 
1,000 
5.000 
10.000 
15,0u0 
20,000 
25,000 
80,000 
81,000 
82,000 
33.000 
34,000 
35,000 
82.000 
33,  000 
34,000 
36,000 
86.000 
37.000 
88.000 
39,000 
40.000 
41,000 
42,000 
48.000 
44,000 
46.000 
46,000 
47.000 
48.  OUO 
49.000 
49,800 
0 

Inches. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0059 
.0061 
.0063 
.0066 
.0068 
.0085 
.0335 
.0980 
.1550 
.1640 
.1850 
.2040 
.2280 
.2570 
.2800 
.31 
.36 
.89 
.44 
.50 
.57 
.64 
.78 
.91 

1.36 

L62 

Inch. 
0. 

Initial  load. 

• 

E]aatic  limit. 
Load  fell. 

Tensile  strength. 
—  27  per  cent. 

0. 

• 

Elongation  of  inch  sections,  ''.22,  ''.48»,  ^28,  ".25,  ".21,  ".18. 
Fractured  2"  from  the  neck.    Appearance  fibrous. 
Diameter  at  fracture,  ".41.    Area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 


ENDUBANCE   OF  BOTATINO  8UAFTS. 
110.4244. 


Mark,  38. 

Diameter,  ".564. 

SectioDal  area,  .25  sqnare  incb. 

QaDged  length,  6". 


ApplWlo.d..       1      In 

ftUKi^  leDRlh. 

Total. 

f-„xr  Kio» 

mtiop. 

Bet. 

Psundi. 

li 

B,«CO 
8,2.» 
7,600 

ss 

S.SO0 

iS 

S 

1«,  500 

its 

12.t30 

I'madt.        In 

siooo 

20.0110 
26,000 
80,000 

ss 

M,0«) 

11 

BtOOO 

3ft  000 
37,000 
38,000 
M,  OOO 

4ii.m 

41,  MM 

as 

«.ooo 

0008 
0018 

ocaa 

0(U8 

OOTC 
92M 

17*0 

28 
80 

ST 

» 

eo 

Jnt*. 

iDttlftl  load. 

Elutio  limit. 
LtwdML 

T«Dttle>tr«iEth. 
^=27.0  per  codI 

0. 

ElongatioDof  inch  sectioua,  ".19,  ".26,  ".47*,  ".24,  ".23, ".23. 
Fractured  2".75  from  tlie  Qeck.     Appearance,  flbrODa, 
Diameter  at  fracture,  ''.39.     Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 


ENDURANCE   OF  ROTATING   SHAFTS. 
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No.  4246. 

Mark,  39. 

Diameter,  ".564:. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  6". 


AppUad  loads. 

In  ffaaged  lek.gth. 

Bemarkfl. 

Total. 

Per  Aquare 
inoli. 

Elongation. 

Set'. 

Pound9. 

250 

1.250 

2.500 

8.760 

5.000 

6,250 

7,500 

7,750 

8.000 

7,500 

7,750 

8.000 

8,260 

8,500 

8,750 

9,U00 

9.250 

8,500 

10,000 

10.500 

11,000 

11.500 

12. 000 

12, 370 

0 

Pounds. 
XOOO 
6,000 
10,000 
16,000 
20.000 
26,000 
80,000 
81.000 
82,000 
80,000 
81,000 
82.000 
83.000 
84,000 
86,000 
88,000 
87,000 
8a  000 
40.000 
42,000 
44,000 
46,000 
48,000 
48.480 
0 

Inehsf. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0060 
.0063 
.0167 
.0218 
.0427 
.0870 
.1750 
.1857 
.2027 
.28 
.27 
.81 
.88 
.47 
.60 
.83 

L40 

L67 

Inch. 
0. 

Initial  load. 
ElasUclimit.    Load  fell. 

• 

Tennile  strength. 

— 27.8  per  cent. 

t 

0. 

Elongation  of  inch  sections,  ^'.20,  '^46*,  ''.33,  ".24,  ".23,  ".21, 
Fractured  2."5  from  the  neck.    Appearance,  fibroas. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area,  62.2  per  cent. 


ENDURANCE  OF   HOTATINO  SHAFTS, 


No.  4247. 
Murk,  40. 
DiamebT,  ".564. 
Se<;tioiial  area,  .25  sqaare  iDcfa. 
GaugtHl  leDgth,  (>". 


Appb 

'4 1«.l*.              In 

gUlM  iHllltb. 

1  ..I>1. 

'""u'X""  '«™ 

Ml- 

8.t 

ItmiBrks. 

.aso 

,6.10 

,750 
8.000 

':^ 

.5I» 
8,730 

».iM 

».750 
,000 

IS 

I.OuO           (. 
fi,«.iO 
10,  (K» 

la 
sa 

.   W.0OO 

as 

34.«.'0 
a.-,,  Lfflo 

36, 11.10 

saiouo 

B»,IW» 
40,0.10 
42.000 
4*;  000 

48.000 

4S,oeo          1 
0                  1 

WrJd 

MM 
0081 

0M« 

OlM 

oasa 

IB.« 

s 

3UM 

«8 

U 

/«*. 

TdUMIomL 

T«D«ne>tt«iietk 

0, 

Elonffation  of  inch  Bections,  ".16,  ".20,  ".20,  ".27,  "M*, 
Fratitured  2".25  from  tbe  ueck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inuh, 
Contraotiou  of  area,  52,2  per  ceut* 


ENDURANCE   OF   ROTATING   SHAFTS. 
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No.  4215. 

Mark,  60. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6'^ 


A|»plied  loads. 

In  f?«a|i;ed  length. 

Remarks. 

TotftL 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6.250 

7,500 

7.750 

8.000 

8,260 

8,500 

8,760 

9,000 

9,250 

9,600 

9.760 

10,000 

10.250 

10,500 

10,750 

11,000 

11,260 

11.500 

11.750 

12.000 

12,250 

12,500 

12,760 

13,  000 

13,  070 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44,000 
46,000 
46.000 
47.000 
48,000 
49,000 
60.000 
61,000 
52,000 
62,280 
0 

Inekea. 

0. 

.0008 
.0018 
.0028 
.0040 
.0050 
.0061 
.0062 
.0065 
.0067 
.0070 
.0072 
.0074 
.1695 
.1800 
.1980 
.2230 
.3440 
.2720 
.2960 
.8300 
.8640 
.42 
.47 
.52 
.68 
.70 
.80 

1.02 

1.32 

1.60 

Inch. 
0. 

Initial  load. 
Elaaticlimit.    LoadfeU. 

Tensile  strength. 
=36.7  percent. 

0. 

0. 
0. 

Elongation  of  inch  sections,  'M9,  ^21,  ''.27,  ".49»,  ".23,  ''.21. 
Fractured  3".25  from  the  neck.     Appearance,  fibrous. 
Diameter  at  fracture,  ".40.    Area,  .126  square  inch. 
Contraction  of  area,  49.7  per  centl 


ENDUEAKCE   OF    ROTATING   SHAFTS. 


No.  4216. 
Marks,  65. 
Diameter,  ".064. 
Sectiooal  area,  .25  sqnare  inch. 
Oaaped  leugtb,  6". 


ApplMl«d.. 

IB  ji>|iKcd  l>njilb. 

j 

ToUL 

^"uT"" 

a«t. 

tss 
a 

m 

*,oco 

8.600 

i 

io:7w 

I.KlO 

'is 

2.S0II 
■i.lHi 
lO.-) 

I.ON 
S.OM 

ia;«ao 

mOM 

a!!!! 

W.MO 

31, WO 
•2.0OO 

M.OOO 

11 

!!;S 

is 
IS 

5,1, 'iOO 

It 

0000 
ooso 

•OGO 
0060 

vm 

DMT 

i 

8025 

40 

50 

5» 

«7 

■« 

ftuA. 

Inltldlod. 

0. 

S: 

iiiKtar  M.ODC  pounda  per  iqnara  iash  teiisluu. 

Tpnalle  strmeth. 

Elongatioo  of  inch  sections,  ".15,  ".17,  ".30,  "28,  ".48«,  22. 
Fractuivd  2"  from  the  neck.    Appearaace,  flbrooB. 
Diameter  at  fracture,  ".43.    Area,  .139  aquftre  inch. 
OoQtractioa  of  area,  44.6  per  cent. 


ENDURANCE   OF   ROTATING   BHAJTTS. 
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No.  4251. 

Marks,  66. 

Diameter,  '^564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  6'^ 


Applied  loade. 

In  gauged  length. 

Bamarks. 

Total. 

Per  aqaare 
inob. 

Elongation. 

Set. 

Poundt. 
2:)0 
1,250 
2,500 
3,750 
6,000 
6.250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
0,000 
8,000 
8.260 
8,500 
8,750 
0,000 
0,250 
0,500 
0.750 
10,000 
10,500 
11.000 
11,500 

12,  000 
12,500 
1.3,  000 

13,  500 
13.720 

0 

Pvundt, 
1,000 
6,U00 
10,000 
15.000 
20,000 
25.000 
80,000 
81,000 
82. 000 
83,000 
34.000 
86,000 
86.000 
33,000 
88,000 
84,000 
35,000 
86,000 
37,000 
88,000 
80,000 
40.000 
42,000 
44,000 
46, 000 
48,000 
60,000 
62,000 
64.000 
64,880 
0 

Inches. 

0. 

.0008 
.0018 
.0028 
.0038 
.0048 
.0058 
.0060 
.0062 
.0064 
.0066 
.0060 
.0072 
.0102 
.0120 
.0170 
.0550 
.0838 
.1448 
.1560 
.1680 
.1840 
.2176 
.2620 
.81 
.38 
.46 
.50 
.82 

1.20 

1.64 

Inch, 
0- 

Initial  load. 

4 

• 

Elaatio  limit.    LoAdfeU. 

Tensile  strength, 
—  25.7  per  cent. 

0. 

Elongation  of  inch  8ection8/'.20,  '^26,  '^46»,  '^25,  ''.21.  "J7. 
Fractured  3".20  from  the  neck.    Appearance,  fibrous  lamellar. 
Diameter  at  fracture,  ".44.    Area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
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ENDURANCE  OF  ROTATING  SHAFTS, 


No.  4253, 

Mark,  67. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applii'd  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundt 

260 

1,250 

2,500 

^,760 

6,000 

6,250 

7,500 

7.750 

8,000 

8,250 

8,500 

7,750 

8,000 

8.250 

8,500 

8,750 

9,U00 

9,250 

9.500 

9,750 

10.000 

10,  500 

ll.OiO 

11,500 

12,  000 

12,  500 

13,  OOO 
13,450 

0 

Pounds. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,  000 
30,000 
31,000 
32,000 
33,000 
34,000 
31,000 
32, 000 
33,000 
34,000 
85,000 
36,  000 
37,000 
38,000 
39,000 
40,000 
42,  000 
44.  OUO 
46,  000 
48. 1 00 
50,000 
52,  000 
63,800 
0 

Inches. 
0. 

.0010 
.0021 
.0031 
.0042 
.0061 
.0062 
.0063 
.0066 
.0068 
.0071 
.0117 

.oioe 

Inch. 
0. 

Initial  load. 

Elastic  limit    LoadfbIL 

TenRilo  strength. 
=  26.2  per  cent. 

0. 

.  0302 
.0858 

.1225 

.1450 

.1575 

.1740 

.1875 

.2060 

.25 

.30 

.36 

.42- 

.52 

.70 

1.25 

L67 

Elongation  of  inch  sections,  ".25,  ".25,  ".25,  ".44*,  ".21,  ".17, 
Fracmred  3"  f«oin  tbe  neck.     Appearance,  fibrous  lamellar. 
Diameter  at  fracture,  ".43.     Area,  .1452  square  inch. 
Coutractiuu  of  area,  41.9  per  cent. 
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No.  4253. 

Mark,  68. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6". 


Applied  loads. 


Total. 


FoundM. 

250 

1.250 

2,500 

3,760 

5,000 

6.950 

7,600 

8.000 

8,250 

7,250 

7,500 

7,750 

8,000 

8.500 

9,000 

9,500 

10. 000 

10,500 

11,000 

11,500 

12,0<10 

12.500 

12,830 

0 


Per  square 
inch. 


1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30, 000 
32,000 
83,000 
29,000 
30.000 
31.000 
32,000 
34,000 
36,000 
38.000 
40.000 
42,000 
44.000 
40,000 
48,000 
50,000 
51,320 
0 


In  gauged  length. 


Elongation. 


InchM. 

0. 

.0009 
.0019 
.0029 
.0039 
.0049 
.0060 
.0065 
.0067 
.0205 
.0368 
.0490 
.1125 
.1502 
.1820 
.2170 
.2662 
.31 
.38 
.48 
.61 
.82 

1.19 

1.47 


Set. 


Inch. 
0. 


0. 


Kemarks. 


Initial  load. 


Elastic  limit.    Load  fell. 


Tensile  strength. 
=24.6  per  cent. 


Elongation  of  inch  sections,  ".17,  ".18,  ".20,  ".20,  ".34,  ".38». 
Fi'actured  l".4  from  the  neck.    Appearance  fibrous. 
Diameter  at  fracture,  ".37.    Area,  .1075  square  inch. 
Contraction  of  area,  57.0  per  cent. 

H.  Ex.  165 69 
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ENDURANCE  OF  KOTATING  SHAFTS. 


No.  4254. 

Marks,  78. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  lenjijth,  6''. 


Applied  loadH. 


Total.    ;  ^^\2'lu^'^  ElonsiiVum 


Poinuh. 
L'.V) 

1,  2m) 

2.  niiU 
y,  Too 
5,  OOO 

fi,  2:.o 

7,  500 
7,750 

8.  out) 
8,  •jr)0 

8,  :.uo 
8,750 

9,  000 

9. 2:)0 

8.  000 
8.  i.'50 
8.  500 

8.  7.>0 

9,  000 
9. 2:.o 
9,  .'>00 
».  750 

10.  (inn- 
10.  :.0i» 

11.00  1 
II.-^OO 
12.  Ot'O 
12,  370 
0 


PountU. 
1,  000 
5.  <'00 
10.  000 
15.000 
20.  000 
25.  Olio 

30,  000 

31,  000 
'.VI,  000 
'AW,  000 
\\\   000 

:r» 

30 


37. 
33. 


000 
01)0 
000 
000 
000 


34. 000 

35.  000 

36,  OoO 

37,  <iOO 

38.  000 

3y.  I '00 

40.  000 
42,  000 
44.  000 
4»),  OOO 
4H,  000 
40,  480 
0 


In  gaii^^ed  loiir]^t)i. 
Set. 


lUMiinrkA. 


Inchfe. 

0. 
.0010 

.0021 
.  0032 
.  0042 
.Od.VJ 
.0'i03 

.  oo6r> 

.  0007 

.0069 

.0071 

.  0074 

.  0076 

.  0078 

.0J55 

.  0280 

.  06  5 

.1030 

.2148 

.2213 

.  2368 

.  2(550 

.  2965 

.39 

.47 

.61 

.80 

1.47 

1.82 


Inch. 
0. 


Initial  lond. 


.  0002 


Klastic  limit.    Load  felL 


T»-nsile  i«trriigth, 
=30.3  per  cent. 


Elon«xation  of  inch  sections,  ".21,  ".30,  ".34,/'.51»,  ".2G,  ".20. 
Fractured  3".5  from  the  neck.    Appearance  fibrous. 
Diameter  at  fracture,  ".40.     Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 


endurancp:  of  rotating  si 

No.  4255. 


Mark,  79. 

Diameter,  ".5fi4. 

Sectioniil  area,  .25  square  incti. 

Gauged  leugtli,  G". 


AppU 

«l.™d.        1       lu 

emged  length. 

ToUL 

^"ibX^'eio-k"""--      s,t 

Poundt. 

l.MO 

5-2 

S.noo 

bImo 
B,aso 

lui  sun 
U.OvfO 

Ij!  "DO 
12.000 

Pmndi.         /ii 

■  is 

33,000 

Is 

37,  "OO 
3S,000 
M,UI)0 
33.IHHI 
S4,0OO 
35,000 
3B,U0B 
JT.OOO 
3S,WIU 
311.000 
00,000 
<J,UOO 

so!  000         1 

ha. 

Mit 

0041 
OO.'iI 

oufis 

0048 

007a 

0*38 
2350 
3S 
7* 

Inch. 

Inltbllwid. 

0- 



BiMtic  limit. 

::::::::::;. 

TfuMe  Btrcn 

ElDiigatinii  of  inch  sectious,  ".19,  ".22,  ".22,  " 
Fractured  l".l  from  uet-k.  Apiiearance,  fibro 
Diameter  at  fracture,  ".3t*.  Area,  .1134  squar 
Ooutractiou  of  area,  64.C  per  ceut. 


ENDUHANCE  OF   KOTATINO   8UAFTB. 
No.  125C. 


Mark,  80. 
Diameter,  ".;JC4 
Bectional  area, 
Gauged  length 

.•JC)  6(]uare  inch. 

6". 

Appll 
ToUl. 

■dioad*. 

IM  «ttOg€d  iMglh. 

E1on|(.tlw..j       S.:t. 
o!"  "'          0. 

l.ZM 

IS 
si 

?:S 

m 

ji 

M 

S.Z 

25,  OM 

Si:  000 

34,000 
30,000 

M^OOO 

aa.lKW 

M,«00 

IE 

3»,0O« 

is 

11 

initio  lo«L 

OOIB 
0028 
0037 

oots 
oo«i 

ooaT 

0340 
0M!O 

iwo 

38 
M 

ElMtlc  limit.    LoadfdL 

Tenalle  ■trenKHi. 

-^28.»  percent. 

0. 

EloDgation  of  ioch  sectiODS,  ".17,  ".22,  ",25,  ".29,  ".51",  "^5, 
Fractured  2".'J5  from  the  neck.    Appearance,  fibrous. 
Diameter  at  ftucture,  ".39.     Area,  .1191  sqnaie  iach. 
OoDtractiOQ  of  area,  52.2  per  oeot. 


^^ 
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r*« 


ri 


No.  4267. 

Mark,  81. 

Diameter,  ''.564. 

Sectional  area,  .25  aqaare  inch. 

Ganged  length,  %". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Bet 

Inch 
0. 

P<mnd9. 

250 

1.250 

2.500 

3.750 

5,000 

6,250 

7,000 

8,000 

8,250 

8.500 

8,7d0 

9,000 

9,260 

8,000 

8.250 

8.500 

8.750 

9,000 

9.250 

9,500 

9.750 

10. 000 

10,500 

11.000 

11,500 

12,000 

12,  180 

0 

Pounds, 
1.000 
6,000 
10.000 
16,000 
20,000 
26,000 
30.000 
82,000 
33,000 
34,000 
35,000 
36,000 
37.000 
32,000 
33,000 
34.000 
85,000 
86,000 
37,000 
38,000 
39,000 
40.000 
42,000 
44.000 
46.000 
48,000 
48.720 
0 

Jnehet, 
0. 

.0008 
.0018 
.0028 
.0038 
.0049 
.0060 
.0064 
.0067 
.0069 
.0070 
.0072 
.0075 
.0160 
.0230 
.0395 
.0765 
.1440 
.2290 
.2440 
.2690 
.3060 
.40 
.60 
.62 
.94 

■ 

Initial  load. 
Elasticlimit.    Load  felL 

Tensile  strength. 
—  24.0  per  cent. 

0. 

1.44 

'  n 


Elongation  of  inch  sections,  'M5,  'M8,  ".19,  ".22,  ".32,  ".38*. 
Fractured  1".25  from  the  neck.    Appearance,  fibrous,  lamellar. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
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ENDUKANOE    OF    HoTATiNU    MlAFTB. 


No.  4258. 

Mark,  82. . 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  6". 


Applied  load  A. 


In  ;;au^od  length. 


Total. 


Pounds. 
250 

1,  'j:.n 

2,  hOO 

3,  7.-^ 
5.  000 
6,250 

7,  TjOO 

8,  0(»0 
8,250 
8,  500 

8.  750 
0,  000 
0,  2:)0 

9,  "iOO 

7.  750 

8.  000 

8.  27)0 
8.600 
8, 750 
9.000 
9  250 

9,  WO 
9,750 

10,  000 
10.500 
11,000 
11,500 
12.  000 
12,310 
0 


Per  Houare  .. 


soil 
I  eh 


in 


Pounds. 
1, 000 
5,  000 
10.  000 
15.  000 
L'lt.  000 
2'.,  i>00 
30, UOO 

32,  000 

33,  000 

34,  000 

35,  000 

36,  OOfJ 

37,  000 
3H,  000 
31,000 

32.  0<»0 

33.  000 

34.  000 

35.  t!i>0 
36. 100 
Wl,  COO 
3H,  OOO 

39.  000 

40,  OiiO 
42.  000 
44,  000 
46.  000 
48,  000 
40.  240 

0 


KlonK^^tiun.,        S<^t. 


ReinarlcB. 


Initial  load. 


luchet.  Ihch. 

0.  0. 

.000^  I 

.0018  ! 

. 0027  ' 

.0037  

.0048  I , 

. 0058  .  0001 

0062  I 

.006">  ' 

. 0067  

.  IH)C»  

.0071  

.  0073  

.0076  Klasiic  limit.    Load  felL 

.01115  , ' 

.010') 
.  0375 
.  06.-)0 
.  1850 
.  1955 
.2060 
.2412 
.  25.-0 

.  29(>n 

.38 
.44 

.58 

.80 
1..30 
1.&4 


Tensile  atronpth. 
=  27.3  i>or  C(;nt, 


Elongation  of  inch  sections,  ".20,  ".24,  ".47*,  ".29,  ".24,  ".20. 
Fnictured  3". 4  from  the  neck.     Appearance,  fibrous. 
Diameter  at  fracture,  ".41.     Area,  .182  square  inch. 
Contraction  of  area,  47.2  per  cent 
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NATURAL  STONES  AND  BUILDING  MATERIAL. 


COEFFICIENT  OF  EXPANSION,  COMPRESSION  TESTS,  AND  TRANSVERSE 

TESTS. 
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1?he  expansion  of  the  stones  was  deterniined  on  a  ganged  length  of 
about  20  inches. 

The  specimens  were  prepared  with  J-inch  drilled  holes,  into  which 
were  driven  brass  plugs,  and  in  the  euds  of  the  plugs  were  made  small 
drilled  and  countersunk  holes  defining  the  extremities  of  the  gauged 
length. 

The  stones  were  first  measured  in  the  open  air,  afterward  in  water 
baths  of  different  temperature,  the  temperature  of  the  cold  bath  beiog 
about  33.50  F. ;  that  of  the  hot  bath  in  the  vicinity  of  I8O0  to200o  F. 

The  details  of  the  tests  show  a  very  decided  swelling  of  the  stones  in 
most  cases  after  soaking  for  a  time  in  water,  which  effect  was  generally 
increased  by  the  hot  over  that  of  the  cold  water. 

In  order  to  eliminate  the  effect  of  this  swelling  and  obtain  coefficients 
of  expansion  for  the  wet  material  due  principally  or  solely  to  change  in 
temperature,  the  values  of  the  coefficients  as  computed  are  from  the 
contractions  of  the  stones  while  returning  from  the  temperature  of  the 
hot  to  the  temperature  of  the  cold  bath. 

The  same  specimens  were  used  in  compression  tests,  and  when  not 
fractured  in  this  manner  were  ruptured  finally  by  transverse  stress. 

The  compression  tests  were  undertaken  chiefly  to  investigate  the 
moduli  of  elasticity  under  different  loads  and  the  behavior  of  the  ma- 
terial under  ascending  and  descending  stresses. 

The  moduli  of  elasticity  have  been  computed  between  different 
stresses,  deducting  the  permanent  sets  in  each  case,  and  these  values 
are  stated  in  the  details  of  the  tests. 


DETAILS  OF  COEFFICIENT  OF  EXPANSION  EXPERIMENTS. 

No.  5001. 

HoosiER  Buff,  Oolitic  Limestone,  from  Bedford,  Ind. 

Dimensions,  24"  x  6".0:}  x  4". 

Original  gauged  leugth  in  air,  20^^0033. 

Temperature  of  room,  60^  F. 


Bath. 


Tem]>era- 
tnrc  (lie- 


57 

178 
33.5 


Time 
exposed . 


Hours. 


Gau^eil  length. 


Total 


Inches. 
20. 1)035 


SiiccoRslve 
ditrereiice. 


Inch. 


Remarks. 


4h  20.0168 

20i    I      20. 0059 


.00u2      After  soaking  in  hath  14  day.s. 

When  piiicf  (I  in  hot  hath  air  escapes  from  stone. 
.0133 

Cooled  in  air. 
.0109 


I 
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LlOO  STONES   AND  BUILDING  MATERIAL. 

No.  5002. 

Indiana  Lihbstonb. 

Dimensions,  23".98  x  6".03  x  4".06. 
OrigiDal  gauged  length  in  air,  20" .0084. 
Teinperatare  of  room,  68°  F. 


Bktb. 

OtDied  iMigtli. 

....... 

ltrMa,F.(. 

.s=.. 

ToUL 

SnecoulTe 

Hour. 

/«*« 

/ncft. 

A.Ir  aonliiiDsa  Io«up«rroiu 

ton. 

n 

!t 

.1 

M.OIM 

.om 

M 

!D.ona 

.OMJ 

No.  6003. 

Vermont  Marble. 

Dimensions,  23".94 x 5".99 x3".98. 
Original  gauged  length  in  air,  19".9989. 
Temperature  of  room,  71°  p. 


B.0,. 

Qwged  t«>KU>. 

grewF.). 

Time 
«p«ed. 

Totil. 

dJffimnn. 

B«.«k.. 

3B.S 
S3. 9 

11 

33.' B 

3D3 

■a 

34 

S4 

i 

Z4 

IM 

ID.  MM 

ig.sssg 

18.RW3 

20.0000 
lS.BtM 

ii 

20!0'i53 
W.OllT 

20:0118 

0007 

000s 

0130 
OIM 
DM1 

A  fter  ■oBkiDg  in  hatli  U  d*ji. 

U 
M 
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No.  5004. 
Lee  (Mass.)  Mabble. 
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Dimensions,  23''.97x6"x3".97. 
Original  ganged  length  in  air,  20^^0061. 
Temperature  of  room,  60^  P. 


Batli. 

Gauged  length. 

Remarks. 

Tempera- 
ture (de- 
f^recs  F.). 

Time 
expoeed. 

ToUl. 

Saccessive 
difference. 

54 

189.6 
184 
184 

33.5 

Hours. 

JncAM. 
20.0060 
20.0236 
20. 0217 
20.0221 

20.0061 

Inch. 
.0001 
.0176 
.0019 
.0004 

.0160 

After  soaking  In  bath  7  days  4  hours. 
Cooled  in  air. 

6 

It 
m 

No.  6U05. 

PoTOMAO  Eed  Sandstone. 

Dimensions,  24".01  x  6".01  x  4'^02. 
Original  gauged  length  in  air,  20''.0034. 
Temperature  of  room,  72^  F. 


Bath. 

Gauged  lencth. 

Remarks. 

Tempera- 
ture (de- 
grees, F.). 

Time 
exposed. 

Total. 

SnccessiTe 
difference. 

33.6 
33.5 
33.5 
33.5 

53.5 

187 
58.5 

183 
64.5 
83.5 
83.5 

Hours. 

174 
18 

h" 

16 

7| 
16 

1 
8U 

Inefies. 
20. 0016 
20.0010 
20.0020 
20.  0U21 
20. 0045 
20.  0045 
20.0182 
20.0050 
20.0187 
20. 0061 
20. 0035 
20.0036 

Inch, 
.0018 
.0006 
.0010 
.0001 
.0024 
.0 

.0137 
.0132 
.0137 
.0126 
.0026 
.0001 

Removed  from  bath. 

In  air  2  days.    Temperature  of  room,  68°  P. 

After  soaking  in  bath  19  days. 

1102  STOKES   AND    BUILDINQ   MATERIAL. 

No.  5006. 

Portland  Red  Sandstone, 

DimeiiBious,  24"  x  5" .97  x  3" .97. 
Original  ganged  length  in  air,  l!l".0!tl2. 
Teuiiierature  of  room,  T4°  P. 


Total. 

jSr™,.." 

f.r. 

mini* 

*Sw? 

19.IIM31 

No.  51107. 

Ohio  Sandstone. 

I>i.icii«iniia,  ".V'.Se  X  ■"'".OS  X  3".fl7. 
0.i;;iii.il  {Tamioti  Ifugtli  in  air,:;0".0019. 
'  t'liiiifiatiire  of  room,  10°  F. 


itath. 

GanB« 

leiietta. 

H'^i*-^- 

Total. 

Siifce-eive 

Itcmitrlis. 

muT,. 

Ml,  01  ST 

IncJi. 

.DIM 
'.WfA 

After  80»klF. 
Wli»n  lilucoi 

AlreeoapMl 
Cooled  in  air 

^'. 

Si 

Diiitdli'  of  leoRlh. 

B  h.qdling  W*S  ell 
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1103 


No.  5008. 

MoNsoN  (Mb.)  Slate. 

Diineusions,  24" .07  x  C)".13  x  4".10. 
Original  gaaged  length  in  air,  19".9954. 
Temperature  of  room,  68^  F. 


liitth. 


tnn<  (dr. 


33.5 

3:{.5 

•.V.i.  5 

Xi.  5 

WA 

[VA. 

Xi 


5 
5 
5 


61 
195 

(iri. 
lUl 

34 

34 


Time 
exposed. 


lloura. 
1 

13 
1 

8 


2 

4i 

6 

7 

22| 


Total 


Inehet. 

19.  :'9(9 
19.  9940 
19. 9934 
19.  U'.>  r.i 
19. 99-28 
19.  9U.{5 

19.  UO  <4 
lU.yi»7l 
19. »M65 

20.  0090 
19  9977 
20.UIU8 
19.  9951 
19.9950 


length. 

Sii'cossive 

Remarks. 

difference. 

• 

Inch. 

.  0005 

.0009 

.  0006 

.  Cf'Ol 

.  OI'Oj 

.00'i7 

.  Oooi 

B Amoved  from  bath. 

.  0037 

In  air  12  hourn.    Temperature  of  room,  08°  F. 

.  0006 

Alter  auakiiig  in  bath  17  days. 

.0131 

.0118 

.0131 

1 

.0157 

1 

.0001 

i 

No.  6009. 

North  River  Blub  Stone, 
'■* 
DimensioHR,  23".98  x  6".  x  4". 
Original  gaujied  lengtii  in  air,  20" .0052. 
Tempeiatureof  room,  OT^  P. 


Bath. 

Gauged  length. 

Remarks. 

• 

Tempera- 
tnro,  de- 
grees, F.). 

Time 
exposed. 

Total. 

Succeaeive 
difference. 

33.5 
83.5 
33.5 

59 
192 
61.5 
34 
34 
34 

Hourg. 

a 

5 

• 

Inches. 
20. 0026 
20.  0018 
20.0019 
20.  0059 
20.  0146 
20. 0340 
20.0182 
20.  0155 
20.  0151 
20. 0156 

Inch. 
.0026 
.0008 
.0001 
.0040 
.0087 
.0106 
.0158 
.0027 
.0003 
.0004 

Removed  from  bath. 

In  air  2^  davs.    Temperature  of  room,  68°  F. 

After  soaking  in  bath  21  dajs. 

7 

"i 

76i 
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No.  5010. 

WOECESTBB  GBANITB. 

DimensioDB,  24".02  x  0".Ol  x  4" .01. 
Origiual  gauged  lengtb  iu  air,  20" .0023. 
Temperature  of  room,  74°  P. 


Bslh. 

G.agod  l«octh. 

ncu*rk» 

Time 
expend. 

r.u,. 

rnrt 

Afrrr  aMklnt  In  tath  10  dif  ■. 

om 

'S, 

•^ 

20.  SOU 

No.  5011. 

QuiNOT  Geanitb. 

UimeiiBioDS,  24"  x  6"  x  4". 

Original  gaaged  leogtb  in  air,  19",9951. 

Temperature  of  room,  72°  F. 


Bath. 

QnDgM  leaglb. 

greu,  f.). 

•oIhI^. 

TotmL 

l=S 

RHIIHk*. 

38.  S 

Hour.. 

/T«Aa. 

20.oo«a 
loiwn 

10.  WIT 

ioOlT 
.OIN 

a 

After  mkiDjt  in  b>Ui  10  dkT*. 
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No,  5012. 

Gape  Ann  Gbanite. 

Dimensions,  24''  x  6''.02  x  4".01. 
Original  gauged  lengtli  in  air,  19'^9303. 
Temperatare  of  room,  58^  F. 


Batb. 

Gaai^ed  leBgth. 

Remarks. 

Tempera- 
ture (de- 
greea,  F.). 

Time 
exposed. 

Total. 

Saccessiye 
difference. 

66 

179 
181 
33.5 

Hourg. 

Inchtt, 
19.9315 
19. 9395 
19. 9401 
10. 9310 

Inch, 
.0012 
.0080 
.0006 
.0091 

After  soaking  in  bath  11  days. 

I* 

331 

No.  6013. 

Bed  Bbiok  No.  1. 

Dimensions,  7".84  x  3''.63  x  2'M8. 
Weight,  4  pounds  11  ^  ounces. 
Original  gauged  length  in  air,  6'^0852. 
Temperature  of  room,  76°  F. 


Bath. 

Ganged  length. 

Bemarks. 

Tempera- 
ture (de- 
grees, F.) 

Time 
exposed. 

Total. 

Snocessive 
difference. 

52 
184 

84 

Houn. 

% 

186 

6.0850 
6.0874 

6L0842 

Inch. 

.0002 
.0024 

.0032 

Remored  flrom  hot  bath.    Weight,  4  ponnds 
15  onnoes. 

No.  6014. 

Bed  Bbiok  No.  2. 

Dimensions,  7''.86  x  3".61  x  2".23. 
Weight,  4  pounds  12^  ounces. 
Original  gauged  length  in  air,  6^^.0109. 
Temperature  of  room,  76°  F. 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 
ture (de- 
grees, F.) 

Time 
exposed. 

Total. 

SnccessiTe 
difference. 

52 
184 

34 

Mourt. 
42J 
3i 

186 

Inchei. 
6.0107 
6. 0129 

6.0106 

Inch. 

.0002 
.0022 

.0028 

Remored  from  hot  bath.    Weight,  5  ponnds 
li  ounces. 

H.  Ex.  1C5- 


■70 


d 
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No.  5015. 

Bed  Brick  No.  3. 

Dimenflions,  7''.70  x  3".58  x  2".21. 
Weight,  4  pounds  10^  ounces. 
Original  gauged  length  in  air,  5''.0396. 
Temperature  of  room,  75^  F. 


Bath. 

Gauged  length. 

Tempera- 
ture (de- 
green,  F.). 

Time 
exposed. 

Total. 

Inches. 
5.9391 
5.9417 

5.9394 

Successive 
difference. 

Remarks. 

52 
184 

34 

Hourt. 
386 

Inch. 
.0005 
.0026 

.0023 

Kenioreti  fiom  hcit  bath.    Weiglit,  4  pounds 
14|  ounces. 

1 

No.  5016. 

Bed  Brick  No.  4. 

Dimensions,  7'^78  x  3''.68  x  2".22. 
Weight,  4  pounds  12J  ounces. 
Original  gauged  length  in  air,  6^'.0204. 
Temperature  of  room,  75^  F. 


Bath. 


Tempera- 
ture (de- 
grees, F.). 


Time 
exposed. 


Hours. 

42i 

4 


186 


Ganged  length. 


TotaL 


Inches. 

6.  020O 
6.0224 


6.0195 


Successive 
difference. 


Inch. 

.0004 
.  0024 


.0029 


Remarks. 


Removed  from  hot  hath. 
^  ounce. 


Weight,  5  pounda 


No.  5017. 
Fire  Brick  No.  1. 


Dimensions,  9''.21  x  4'^52  x  2".58. 
Weight,  6  pounds  15J  ounces. 
Original  gauged  length  in  air,  5".9968. 
Temperature  of  room,  75°  F. 


Bath. 

Gauged  length. 

1 

Tempera- 
ture (rie- 
j!recH,  F.). 

Time 
exposed. 

Total. 

Sncceseive 
differeuce. 

Inch. 

.0001 
.0024 

.0026 

Remarks. 

ri2 
184 

84 

Hours. 
4 

186 

Inche». 
5.9907 
5. 0994 

5.9968 

n«»niovecl  fi-om  hot  halh. 
Wiij^ht,  7  pouiiti.s  U|  ounces. 
Placed  in  cold  batli. 

J 
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No.  5018. 

FiBE  Beiok  No.  2, 
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Dimensions,  9".26  x  4".66  x  2".53. 
Weight,  6  pounds  13^  ounces. 
Original  gauged  length  in  air,  6^^9988. 
Temperature  of  room,  75^  F. 


Bath. 

Gauged  length. 

Bemarks. 

Temperft* 

tore  (de< 

greea,  P.). 

Time 
exposed. 

Total. 

SnccesaiTe 
difference. 

52 
184 

84 

• 

Houra. 
42i 

186 

Inchet. 
5.9984 
&0010 

5.9988 

Inch. 
.0004 
.0026   ' 

.0022 

Removed  firom  hot  bath. 
Weight,  7  pounds  18^  onnoes. 
Placed  in  cold  bath. 

No.  6019. 

Hollow  Fieb  pboof  Buildino  Block,  pbom  St.  Paul,  Minn. 

Weight,  10  pounds  12^  ounces. 

Dimensions,  12"  x  6"  x  4''. 

Hollow  core,  1|"  x  ^". 

Original  gauged  length  in  air,  10".0036. 

Temperature  of  room,  76^  F. 


Bath. 

Ganged  length. 

Remarks. 

Tempera- 
ture (de< 
grees,  F.). 

Time 
exposed. 

Total. 

Snocesaive 
differenee. 

185 

60 

34 

Hvur». 
44 

164 
534 

InchM. 
10. 0076 

Ineh. 
.0040 

Weight,  12  pounds  13  onnoes. 

10.0032 

.0044 

No.  5020. 

AsHLEB  Bbioe,  mabked  Ei,  fbom  Fisee,  Goleman  &  Go.,  Boston, 

Mass. 

Dimensions,  12"  x  3"  x  4". 
Weight,  8  pounds  13|  ounces. 
Original  gauged  length  in  air,  10'^0218. 
Temperature  of  room,  76^  F. 


Bath. 

Gauged  length. 

Remarks. 

Tempera- 
ture (de- 
grees, F.). 

Time 
exposed. 

Total. 

Successive 
difference. 

185 

60 
34 

Hourt. 
44 

164 
53| 

Inehea. 
10.0245 

Inch, 
.0027 

Weighty  9  pounds  9i  ounoes. 

10.0217 

.0028 

1108 
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No.  5001a. 
HoosiEB  Buff  Oolitic  (Indiana)  Limestone. 


COMPBESSION  test. 
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Sectional  area,  24.12  square  inches. 
Gauged  length,  20^'. 


Applied  loads. 

In  ganged  length. 

'Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set 

Poundt. 
2,412 
4,824 
9,648 
14,472 
19,206 
24,120 
33.768 
43,416 
63,064 
62,712 
72,360 
53,064 
24,120 
14,472 
14.472 
24,120 
53,064 
72,860 
82,006 
91,666 
99,100 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,200 

2,600 

8,000 

2,200 

1,000 

600 

600 

1,000 

2,200 

3.000 

8,400 

8,800 

4,100 

Inchst. 
0. 

.0008 
.0010 
.0028 
.0087 
.0050 
.0078 
.0105 
.0184 
.0164 
.0195 
.0153 
.0082 
.0053 
.0041 
.0070 
.0145 
.0198 
.0230 
.0276 

JwA, 
0. 

Initial  load. 
£=3,600,000. 

• 

>E  =8, 125,000. 
Ultimate  strength. 

0. 

.0017 

Opened  oblique  longitudinal  fractures,  leaving  a  wedged-shaped  frag- 
ment at  each  end  of  the  stone. 

Eapid  yielding  gave  warning  of  impending  fracture  one-half  minute 
preceding  final  rupture. 
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STONES  AND  BUILDING  MATERIAL. 


No.  0002a. 

Indiana  Limestone. 


OOMPBBBSIOir  TEST. 


Sectional  area,  24.48  square  inches. 
Ganged  length,  20"'. 


Applied  loads. 

^  K<^uged  length. 

BemarkB. 

Total. 

Per  aanare 
incn. 

Pounds. 

100 

200 

400 

600 

80O 

1,000 

1,400 

1,800 

2,200 

2,600 

3,000 

8,400 

3,800 

4.200 

4,600 

5,000 

Compres- 
aion. 

Set. 

Pounds. 

2,448 

4,896 

9.792 

14,688 

19,584 

24. 480 

34,272 

44,064 

53,856 

63,648 

73.440 

83,232 

93, 024 

102,816 

112, 608 

122,400 

Inch. 

0. 

.0003 
.0013 
.0023 
.0081 
.0040 
.0055 
.0069 
.0082 
.0096 
.0110 
.0123 
.0142 
.0158 
.0178 
.0199 

Jneh. 
0. 

Initial  load. 
£  =  5,229,200. 

Ultimate  strenxth. 

.0002 

—.0001 

Sustained  maximum  load  ^  minute,  then  failed,  separating  into  wedge- 
shaped  fragments. 


I 


ii 


STONES   AND   BUILDING   MATERIAL. 

No.  5003a.  . 
Vermont  Marble. 
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COMPRE£»SION  TE^T* 

Lenjsrth,  2S"M. 

Sectional  area,  5",99  X  3".98=s=23.84  square  inches* 

Gauged  length,  20^^ 


Applied  loads. 


Toua. 


Poundt. 

4,768 

9,536 

14.304 

19,072 

23,840 

33,376 

42,912 

52.448 

61.9t<4 

71,  620 

81,056 

90.  .'^92 

100, 128 

109,664 

119,200 

128.  730 

138,  272 

147, 808 

157, 344 

166,880 

119,200 

71,520 

23,840 

23.840 

71, 520 

119.200 

166,880 

176, 416 

185,952 

195. 488 

205,024 

214,560 

166,880 

119,  200 

71, 520 

23,840 

23,840 

71,620 

119,200 

166,880 

119,200 

71,520 

23,840 


Per  Rqaare 
inch. 


Pound*. 
100 
200 
400 
600 
800 
1,000 
1,400 
1,800 
2,200 
2,600 
3,  OdO 
3.400 
3,800 
4,200 
4,600 
6,000 
5,400 
5,800 
6,200 
6.600 
7,000 
6,000 
3,000 
1,000 
1.000 
3,000 
5,000 
7,000 
7.400 
7,800 
8,200 
8,600 
9,000 
7,000 
5,000 
3,000 
1,000 
1,000 
3.000 
5,000 
7,000 
5.000 
3,000 
1,000 


In  gnaged  length. 


Compres- 
sion. 


Inch, 

0. 

.0005 
.0016 
.0030 
.0045 
.0057 
.0078 
.0096 
.0109 
.0122 
.0135 
.0146 
.0167 
.0167 
.0180 
.0190 
.0201 
.  0211 
.0222 
.0235 
.0247 
.0208 
.0163 
.0106 
.0087 
.0150 
.  0200 
.0219 
.0260 
.0274 
.0288 
.0306 
.0323 
.0285 
.0243 
.0195 
.0132 
.0110 
.0176 
.0228 
.0276 
.0236 
.0190 
.0130 


Set. 


Inch. 
0. 


0011 


0028 


0040 


Remarks; 


Initial  load. 


0049 


.0068 


.0070 


I  E=6, 557,000. 

\  Br-9,302,000. 

E— 8,333,000. 


vE— 7,018,000. 


Test  discontinued. 


STOKES   AND    IHTlLDINa    UATEBtAL. 
.   No.5003fr. 

Vermont  Masble. 
tbanstebse  test, 


t- 


Appll 

ToUL 

Pound: 
1,00» 

IS 

4;m« 

S.OM 

fiber  iiti™i 

ctiona 

»8 

DOW 

Five  thoasaad  poaads  total  load  was  applied  and  released.     The 
second  application  of  this  load  caused  ruptare  of  the  stone. 


STONES   AND   BUILDING  MATERIAL 
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No.  5004a. 
Lee  Mabblb. 


OOMPBESSION  TEST. 

Length,  23'^97• 

Sectional  area,  6'^x3''.97=23.82  square  inches. 

Gauged  length,  20''. 


Applied  loads. 


Total 


Pound*. 

2,882 

4,764 

9,528 

14,202 

19,066 

23.820 

28.684 

83.848 

88,112 

42.876 

47,640 

67.168 

66.686 

76,224 

85,752 

95,280 

104,808 

114,  336 

123, 864 

133,  392 

142, 920 

95, 280 

47.640 

23,  820 

23,820 

47.640 

95,  280 

142,  920 

152,448 

161,  976 

171,504 

181.  032 

190,560 

200, 088 

209. 616 

219, 144 

228,672 

238,200 

190,560 

.  142,  920 

95.280 

47,640 

23,820 

23,820 

47,640 

95,280 

142, 920 

190,560 

238,200 

190,660 

142. 920 

95,280 

47.640 

23,820 

142, 920 

114, 300 

114,386 

142,920 

190,560 

238.200 

247,728 

257,256 

266.784 

276, 312 

285,810 


For  sanare 
ioon. 


Pounds. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
3,000 
2,400 
2,800 
3,200 
8,600 
4,000 
4,400 
4,800 
6,200 
5,600 
6,000 
4.000 
2,000 
1,000 
1,000 
2,000 
4,000 
6,000 
6,400 
6,800 
7,200 
7,600 
8.000 
8,400 
8,800 
9,200 
9,600 
10,000 
8.000 
6,000 
4,000 
2,000 
1,000 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 
6,000 
4,798 
4,800 
6,000 
8,000 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 


In  gauged  length. 


Compres- 

BiOD. 


Inch. 

0. 

.0006 
.0019 
.0030 
.0041 
.0061 
.0050 
.0067 
.0074 
.0080 
.0085 
.0094 
.0103 
.0112 
.0119 
.0126 
.0132 
.0140 
.0146 
.0153 
.0161 
.0129 
.0090 
.0063 
.0050 
.0080 
.0124 
.0159 
.0164 
.0173 
.0179 
.0185 
.0192 
.0197 
.0202 
.0207 
.  0216 
.0224 
.0194 
.0161 
.0127 
.0087 
.0058 
.0046 
.0076 
.0119 
.0155 
.0189 
.0221 
.0191 
.0159 
.0125 
.0085 
.0058 
.0154 


.0134 
.0152 
.0186 
.0210 
.0225 
.0231 
.0238 
.0245 
.0262 


Set. 


Inch, 
0. 


.OOU 


Remarka. 


Initial  load. 


.0015 


.0017 


.0018 


,0014 


0012 


.0013 


.0009 


^E=:  6,667,000. 


yE  =  10,256»000. 


>E  =  11,765,000- 


^E  =  11,429,000. 


I 


^E= 11,765,060. 


»E=12.903.000. 


Load  left  on  atone  OTor  night. 
Load  on  stone  in  the  morning  after  16  hoars* 
rest 
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STONES   AND   BUILDING  MATEBIiJU 


No.  5004a--GontiDaed. 


Applied  loiids. 


Total 


Pounds. 

295.  »68 

804.886 

314. 424 

823,9(8 

838.480 

238.200 

142,920 

47.640 

28.820 

23,820 

47,640 

142,920 

238.200 

142,920 

238, 200 

833, 4«0 

348,008 

352,686 

362,064 

871, 582 

381,120 

333,480 

238,200 

142,920 

47.640 

23.820 

23.820 

47,640 

142,920 

23,820 

833,480 


Peraqnare 
inoh. 


Pottndt. 

12. 400 

12,M)0 

18,200 

13,600 

14.003 

10,000 

6.000 

2,000 

1,000 

1,000 

2,000 

6,000 

10,000 

6,000 

10.000 

14,000 

14.400 

14,800 

15,300 

15.600 

16,000 

14,000 

10,000 

6.000 

2,000 

1,000 

1,000 

2,000 

6,000 

1,000 

14.000 


In  ganged  length. 

Comprea-         0.1. 
alon.  °*** 


Inch. 
.0258 
.0264 
.0272 
.0279 
.0285 
.0227 
.0162 
.0085 
.0057 
.0044 
.0074 
.0155 
.0223 
.0160 
.0224 
.0286 
.0292 
.0300 
.0308 
.0316 
.0324 
.0294 
.0234 
.0169 
.0089 
.0061 
.0049 
.0079 
.0101 
.0228 
.8281 


Inch. 


Semarka. 


.0011 


■'  s. 


E=:=  12,600.000. 


=  ll.TO5»O00t 


p  =  ll. 


.0015 


.0015 


Teat  diaoontinned. 


I 

( 


i 
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1115 


No.  50046. 
Lee  Mabble. 


TBANSVEBSE  TEST. 


•  t 


Applied  loads. 

Deflectiona. 

SnccesalTe 
deflectiona. 

Deflection 
Beta. 

Remarkfl. 

• 

Total. 

Maximom 
fiber  streaa. 

Pounds. 

500 
1,000 
1,500 
2,000 
2,500 
3.000 
3,500 
4,000 
4.500 
6,000 
6,600 
6,000 
6,600 
7,000 
7,500 
7,  MO 

Inch. 

0. 

.0006 
.0015 
.0022 
.0032 

Inch, 

0. 

.0006 
.0009 
.0007 

OAIO 

Inch, 
0. 

Initial  load. 

.:;..; 

* 

Ultimate  atraoKth. 

.0010 

.0037              .0005 
.0046    1          .0009 
.0053    i          .0007 
.0050    '          .0006 

.0067 
.0076 
.0082 
.0000 
.0097 
.0107 

.0008 
.0009 
.0006 
.0008 
.0007 
.0010 

.    .0019 

.0081 

1,564 
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STONES   AND   BUILDING   MA'TERIAL. 


No.  5006a. 
Potomac  Bed  Sandstone. 


GOMPBESSION  TEST. 


Length,  24''.01. 

Sectional  area,  6'^01  x  4'^02  =  24.16  square  inches. 

Gauged  length,  20''. 


Applied  loodfl. 


TotaL 


Pounds. 

2,416 

4,832 

9,664 

14.496 

19,328 

24,160 

33,824 

43,488 

53,152 

62,816 

72,480 

82, 144 

91, 808  - 

101, 472 

111,136 

120.800 

130,464 

140. 128 

149,792 

159,456 

169, 120 

120,800 

72.480 

24,160 

24, 160 

72.480 

120, 800 

169, 120 

178,  784 

188, 448 

198,112 

207, 776 

217, 440 

169, 120 

120, 800 

72,480 

24,160 

24,160 

72,480 

120, 800 

169,120 

217, 440 

227,104 

236,768 

246, 432 

266,096 

266.700 

217,440 

169. 120 

120,800 

72,480 

24,160 

•  24,160 

72,480 

120.800 

169.120 

217,^40 

26S.760 

217.440 

169,120 

150,000 

140,792 
120,800 


Per  square 
inch. 


Poftndi. 
100 
200 
400 
600 
800 
1,000 
1,400 
1,800 
2,200 
2.600 
3,000 
8,400 
3,800 
4.200 
4,600 
5,000 
5,400 
5,800 
6,200 
6,600 
7,000 
5,000 
3.000 
1,000 
1,000 
3,000 
5,000 
7,000 
7,400 
7,800 
8,200 
8,600 
9,000 
7.000 
5,000 
3.000 
1,000 
1,000 
3,000 
5.000 
7,000 
9,000 
9,400 
9,800 
10,200 
10,600 
11,000 
9,000 
7,000 
6,000 
8,000 
1,000 
1,000 
3,000 
5,000 
7,000 
9.000 
11,000 
9,000 
7,000 
6,210 

6,200 
5.000 


In  ganged  length. 


Compnes- 
elon. 


Inch. 

0. 

.0005 
.0015 
.0030 
.0045 
.0060 
.0090 
.0115 
.0138 
.0160 
.0182 
.0202 
.0220 
.0240 
.0258 
.0277 
.0295 
.0312 
.0330 
.0346 
.0365 
.0205 
.0217 
.0116 
.0095 
.0197 
.0283 
.0364 
.0380 
.0306 
.0412 
.0430 
.0448 
.0380 
.0308 
.0227 
.0125 
.0009 
.0202 
.0289 
.0370 
.0449 
.0465 
.0482 
.0490 
.0515 
.0531 
.0467 
.0398 
.0314 
.0239 
.0143 
.0105 
.0210 
.0297 
.0368 
.0457 
.0536 
.0472 
.0402 


.0360 
.0825 


Set. 


Inch. 
0. 


Initial  load. 


.0010 


.0029 


[  E  =  3,883, 


.0039 


.0047 


.0053 


.0060 


000. 


>E  =  4,706,000. 


E  =  5,000,000. 


>E  =  5,196,060. 


E  =  5,263,000. 


^E  =  5.000,000. 
Load  left  on  stone  Saturday  night. 
Load  foand  on  stone  Monday  morning,  after/' 
honrs'  rest 


I 

1 

1 
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No.  5005a — GoDtinaed. 


Applied  loads. 

Total. 

Peraqaare 
Inch. 

Pounds. 

Pound*. 

72.480 

3,000 

24.100 

1.  000 

265, 760 

11,  )00 

275, 424 

11,  400 

285.088 

11,800 

2d4,  752 

12.200    . 

304,416 

12,600 

314, 080 

13,000 

265. 760 

11,000 

217,440 

0,000    < 

169, 120 

7.000    1 

120. 800 

5,000    . 

7?,  480 

3,000 

24.160 

1,000 

24,160 

1,000 

72,480 

3,000 

120,800 

5,000    ! 

169, 120 

7,000    i 

217,440 

9.000   ; 

265, 760 

11,000 

314. 080 

13,000 

265,760 

11,000 

217,440 

9.000 

160,120 

7,000 

120,800 

5^000    1 

72.480 

8.000 

24.160 

1,000 

24.160 

1.000 

72.480 

8,000 

120,800 

5,000 

109,120 

7,000 

120.800 

5,000 

72,480 

3,000 

24.160 

1,000 

24,160 

1.000 

72,480 

3.000 

120. 800 

5,000 

160, 120 

7,000 

217. 440 

9.000 

265,760 

11,000 

217,440 

9,000 

169, 120 

7,000 

217.440 

9,0U0 

265,760 

11.000 

217, 440 

9.000 

160, 120 

7.000 

217.440 

9,000 

265, 760 

11,000 

217,440 

9. 000 

169,120 

7,000 

120,800 

5, 000 

72.480 

3,000 

24.160 

1,000 

1 

In  ganged  length. 


aion. 

Inch. 
.0241 
.0186 
.0536 
.0550 
.0566 
.0582 
.0600 
.0619 
.0555 
.0489 
.0415 
.0337 
.0240 
.0142 
.0114 
.0210 
.0307 
.0389 
.0468 
.0546 
.0623 
.0560 
.0492 
.0419 
.0340 
.0252 
.0143 
.0117 
.0232 
.0312 
.0392 
.0322 
.0243 
.0241 
.0118 
.  0223 
.0:111 
.0304 
.0472 
.0550 
.  0485 
.  041.? 
.0482 
.0549 
.  04P5 
.0415 
.0482 
.0550 
.0185 
.0415 
.0.340 
.0253 
.0145 


Set. 


Inch. 


.0063 


.0068 


.0070 


.0070 


.0071 


Bemarka. 


Teat  diacoutinaed. 


STONES  AND   BUILDING   HATBSUL. 
No.  5005ft. 

f  OTOHAC  Rgd  Sandstone. 

TBAKSVEBSE  TEST. 


Applied  l»d.. 

D«fl«Liaii 

Baiub. 

ToUl. 

ai»ritr«u. 

1,000 

2!  000 

Iz 

4,004 

*.soo 

1 

1 

1^ 

'■s 

!oo«7 

:S 

.0008 
.0008 
.0008 

louoo 
'.m» 

'.IXM 
.OOOB 

.000* 

.0008 

.0010 

7«A. 

iDlttaltoad. 

.•OOS 
:  001(1 
:M)50 

!ooff7 
.oojo 

:oioo 
:oiM 

i 

lorn 

.6007 

.oost 

.OOM 

2.m 

STONES   AND   BQILDIKG  MATERIAL. 
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No.  50a6a. 

PoBTLAMD  Bed  Sandstone. 


COMPRESSION  TEST. 


Sectional  area,  23.70  square  inches. 
Ganged  length,  2(y\ 


Applied  loada.        '      In  gaiiK^  loQ|^^« 

Remarks. 

Total. 

Per  Bouare    Comprea-          g^^ 

Inch.              sion.       ; 

.                     1 

Pounds. 

2,370 

4.740 

9,480 

14,220 

18,960 

23.700 

33,180 

42,660 

62.140 

61,620 

71,100 

80,580 

90,060 

99,540 

109,020 

118,500 

127, 980 

137.460 

346,300 

Poundn. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,200 

3,600 

8,000 

3,400 

3,800 

4,200 

4,600 

5,000 

5,400 

5,800 

6,173 

Inch. 

0. 
.0013 
.0048 
.0080 
.0107 
.0133 
.0177 
.0220 
.0257 
.0298 
.0335 
.0374 
.0411 
.0445 
.0482 
.0520 
.0566 
.0606 

Inch. 
0. 

Initial  load. 

.£=2,740,000. 
£=2,708,000. 
Ultimate  strength. 

.0052 

.0108 

.0146 

Obliqne  longitudinal  fractures  separating  stone  into  wedge  shaped 
fragments. 


STONES   AND    JIUII.DIMG    MATERIAL. 

No.  5007a. 

Ohio  Sandstone. 

compression  te3t. 

23^96 


Sectional  area,  23.74  nquare  tnvbes. 
Gauged  lengtb,  20". 


"\ 


■""'■    '".T" 


Con.p™.. 

0. 

Inck. 

0. 

.0137 

ioaiG 
:mwi 

.0303 

.0288 
.IK13 
,02SS 

idJiB 

:0I34 

is 

.0220 
.0!41 

!u301 

■.^ 

.0010 

.MS2 

.OOM 

.0205 

.0208 

'.mat 

•s 

.0102 
.0503 

•:s 

.0222 
.0327 

-OOW 

.0073 

■".'ioTi" 

Eeated  nodar  tUa  lo*d  IS  boan. 
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No.  5007a— Coutinued. 


Applied  loads. 

Id  gauged  length. 

. 

ToUL 

Per  Boiiare 
inch. 

Compres- 
sion. 

1                    j                                  Remarks.                                 1 
Set,        i 

; 

Pounds. 

71.220 

94.960 

09,708 

104,456 

1U9.204 

113, 952 

118, 700 

94,960 

71,220 

47,480 

23.740 

23,740 

47,480 

71,220 

94,060 

118. 700 

123.448 

128.196 

132.944 

137,692 

138,500 

Pound§. 
3,000 
4.000 
4.200 
4,400 
4,600 
4,800 
5,000 
4,000 
8,000 
2.000 
1,000 
1.000 
2,000 
3.000 
4.000 
5,000 
5.200 
5.400 
5.600 
5,800 
5,834 

Inch. 
.0418 
.0509 
.0527 
.0548 
.0568 
.0589 
.0614 
.0548 
.0470 
.0382 
.0270 
.0233 
.0345 
.0440 
.0530 
.0622 
.0649 
.0673 
.0703 
.0748 

Inch. 

E^  1,980,000. 

• 

Ultimate  strength. 

.0089 

H,  Ex.  166 71 


STONES   AMD   BUILDING  UATERUL. 

No.  5008a. 

M0N8ON  (Mb.)  Slate. 

OOMPEESSIOK  TEST. 

Zi'nea  tKoariru/  direction, 

of  cleavage  planea 

of  theaton*. 


SectioDal  area,  25.13  uqaare  iucli. 
Gauged  leugtb,  20". 


Applied  lo.da. 

In  K«.»^d  l.DKih. 

^... 

ToM. 

"■S'" 

^"e^r" 

S«t. 

POKflrf*. 

10.0Si 

Prxindi. 

1,000 
3.000 

IS 

B,000 
AOOO 

ROOO 

!iwo3 

.(-"06 
.OMII 

'.0018 
.0010 

'.woo 

.Mfl7 

Ind. 

lUittnLlMld. 

.om 

«. 

I25MOO0 

£=8.898.000. 
UIliioMo  sttBUKth. 

.0001 

Failed  by  openiog  loiigitudiual  seams  following  cleavage  planes  of 
tbe  stoae. 


■\ 


STONES   AND   BUILDING   MATERIAL, 


1123 


Ifo.  5009a. 

KORTH  BlVER  BlUESTONE. 
C0]VrPBESSlON  TEST. 

Length,  23".98. 

Sectional  area,  6"  x  4''  =  24"  square  inches. 

Gauged  length,  20". 


Applied  loads. 


Total. 


PoundM. 

2,400 

4,800 

9,t>00 

14,400 

19,  200 

24,  000 

33,600 

43,200 

52.800 

62,400 

72,000 

81,600 

91,  200 

100,  800 

110.400 

120,000 

129,600 

139,  200 

148,800 

158, 400 

108,000 

177.  600 

187,  200 

196,800 

206, 400 

216,  000 

225. 600 

235.  200 

244.  800 

254, 400 

264, 000 

216,  000 

168.000 

120, 000 

72, 000 

24,000 

24, 000 

72,  000 

120, 000 

168,000 

216,  000 

264, 000 

216,  000 

168,000 

216.  000 

264.  000 

273.  600 

283,  200 

292,800 

302. 400 

312. 000 

821,  600 

331,200 

840,800 

850,400 

360. 000 

312.  000 

264.  000 

216,000 

168,000 

120, 000 

7J,  000 

24,000 


Per  Bqaaro 
incb. 


Founds. 

100 

2C0 

400 

600 

800 

1,000 

1,400 

1.800 

2,200 

2,000 

3,000 

8,400 

3,800 

4,200 

4,600 

5,000 

5,  400 

5,800 

6,200 

6,600 

7.  COO 

7,400 

7,800 

8,200 

8.600 

9,000 

9,400 

9,800 

10.  200 

10,  600 

11,000 

9, 100 

7.000 

5,000 

3,  000 

1, 000 

1.000 

3,000 

5,000 

7.000 

9,000 

11,000 

9,000 

7,000 

9,000 

11, 000 

11,400 

11,800 

12,  200 

12, 600 

13. 000 

13,400 

13,800 

14,200 

14,600 

15,000 

13,000 

11,000 

9.000 

7,000 

5,000 

3,000 

1,000 


In  gauged  length. 
Set. 


Compres 
sioii. 


Inch. 

0. 
.0001 
.0006 
.0012 
.0020 
.0027 
.0045 
.0065 
.0085 
.0108 
.  0129 
.0150 
.0170 
.  0190 
.0210 
.0230 
.02-49 
.0265 
.0281 
.0300 
.  0315 
.  0332 
.0347 
.0360 
.0375 
.0389 
.0403 
.  0415 
.0428 
.0439 
.0450 
.0407 
.0357 
.0297 
.0210 
.0110 
.0084 
.0170 
.0260 
.  0335 
.0398 
.0453 
.0410 
.0359 
.0406 
.0455 
.0467 
.0478 
.0488 
.0499 
.0510 
.  0523 
.  0535 
.0544 
.0555 
.0565 
.0524 
.0430 
.0433 
.0380 
.0318 
.0235 
.  0122 


Kemarks. 


.0050 


.0056 


,0057 


0050 


Initial  load. 


^K  ^7,500,000. 


[•K^  4,651, 


^4.651,0001 


.0019     j 


0030    '.} 


SE-^  4.444,000. 


;'l 


".'6o4i*  ;J 
II 


vE— 5,405,000. 


K  1^6, 153,000. 


I 

!  Se  =  7, 273,000. 


E~  7,017,000. 


^  E  -  8,696,000. 


OOCl 


STONES    AND    BUILDING    MATEEIAL. 
No.  SOOOo-^CoDtinaed. 


Applied  loadg. 

111  gu>Ke 

i  lengtli. 

Tul»t 
IVondt. 

as 
as 

11 

S;S 
iS 

!ia 

!M,«00 
SOO.DOO 

S5S 

41W.U1KI 

aw.mw 
mocc 

ISO,  WW 

■n.otn 

M,«M 

7l!0M) 
120,000 
108,000 
210,000 
204,000 
312,000 

200.000 
w&ooo 

417,000 
427.100 
438,  SOO 

4M.004 
408,000 

SOO,  000 

SH 

1(8,000 
120.000 
73,000 
24.000 
24.000 

lOsiooD 

21«,l»0 

iM.ooo 

as 

!gS 

s,ooo 

7.0OU 

lilooo 

.00«2 

.oieo 

'.0S6T 

Inch. 



'a 

ilooo 

rz 

itwo 

iVZ 

ijooo 

15,000 
13,000 

11,000 
0.000 

7.000 

3.000 
,000 

.000 

o'i 

Vz 

gisoo 

8,000 
B.OUO 

lolooo 

,000 

.:S 

'i 

a:  000 

ZOIIO 
0,000 

Ir 

10,000 

;0322 
ioOOH 

ioaso 

.0412 

'.oiu 

:os8i 

:o«5 

:032l 

:o3so 

iosw 

!  0611(1 

!oi2» 

."iiro" 

E=8,IS, 



.oow 

E^MM, 

.0071* 

.0279 

:o47s 

.006. 

"\ 


STONES  AND  BUILDING  MATERIALS. 

No.  6009ft. 

NOBTU  BiTBB  BLTJIilSTONE. 

TEAH8TEB8E   TKST. 

FUaiet   of  ttrttHfication. 
■parallJil  to  Sireetion  I 

of  apvU^d^etretaea-  I 


1^ 


-A 


ApplMlo^.. 

DeflMtiinii. 

ass 

1 

Totid. 

"H" 

Pnmdi 

iS 

!:K 
i;S 

!:S 
5SS 

ttM 

\\.m 

12!  000 

u,Ka 

■IE 
ili 

18.000 

17,009 

PmiHd.. 

J«fc. 

.'flOlO 
:0018 

.oosa 
"iooM 

;oo4i 

.oou 

.0048 

.oosi 

.OOM 
loiHtt 

.ooa« 

.0070 
.0073 

is 

.'000a 
:010s 
jil! 

.0120 

.oias 

.0120 

:oi3e 

ioiH 

:oi«T 

itteft. 

.ooofi 

.000s 

.0008 

.0003 

.0001 

:0004 
,U004 
.OOOB 

.000* 

1 

.0005 
.0003 
.0003 

,0001 

.0003 
.000* 
.0004 
.0004 
.0003 

.000* 

.0«H 
.0003 

!ooo« 

.OOOE 
.OOOfl 
.0003 
.0005 
.0004 

.oooi 

■.0007 

,0004 
.0004 

!0D0i 

,M04 
.0004 

IntA.       \ 

[TIbimsto  atreogth. 

,0003 

.0008 

-MIO 

.0016 

,0020 

.0024 

,0030 

IB.  000 

.0035 

1,M> 

1126  STONES   AKD    BUILDING    MATERIAL. 

No.  5010a. 

WOECESTKE  GbANITE. 

COMPRESSION  TEST, 
Len^rth,  24".02. 

Sectional  area  0".01x-i".(H=24.l  square  iuclies. 
Gauged  leaetli  20". 


rnrr' 


Looo 

S.000 


B.0<» 
7,000 
6,000 
9,000 


E.^B.iwn.ooo. 


Ple«»ii  flitcd  off  eil«e«  al 


A 


STONES   AND   BUILDING  MATERIAL. 

No.  50105. 

WoBCESTER  Granite. 


1127 


TRANSVERSE  TEST. 


Applied  loads. 

DeflectionB. 

Saoceaslve 
defleotions. 

Deflection 
sete. 

Bemarkfl. 

Total 

liaxlmam 
fiber  atress. 

Ptnvndt. 
500 
1,000 
1,500 
2,000 
2.500 
8,000 
8,500 
4.000 
4,600 
6.000 
6,600 
6,000 
6,500 
7,000 
7,600 
8.000 
8^600 
9,000 
9.600 
10,000 
10^600 

Inch. 

0. 

.0008 
.0016 
.0022 
.0028 
.0036 
.0040 
.0046 
.0061 
.0057 
.0062 
.0067 
.0072 
.0077 
.0083 
.0088 
.0093 
.0098 
.0108 
.0108 
.0117 

Inch, 

0. 

.0008 
.0008 
.0G06 
.0006 
.0007 
.0005 
.0006 
.0005 
.0006 
.0005 
.0005 
.0006 
.0006 
.0006 
.0006 
.0006 
.0005 
.0005 
.0006 
.0009 

Inch. 
0. 

Initial  Ipad. 
xntiinate  strength. 

.0008 

.0014 

.0019 

2,066 

\ 


Sostained  maxim  am  load  }  minate,  then  fractured. 


1128  STONES  AND   BUILDING   MATEEIAL. 

No.  501  Iff. 

QUINCY  GkaNITB. 

C0UPEB8B10N  TEST. 
Length,  24". 

Sectional  area,  4"xC=24  square  iDcbea. 
Ganged  lengtb,  20". 


TMid.    •'"JX' 


'£=ia,!»2e,««. 

SD*pplnK  KDD^S, 

Bnsppiag  sonnds  npeatM. 

>E=B,gM,0OI>. 

E=ii),OM,ooa. 

lalt  plMM  fluked,  off  M  tm 


TMt  dboontiinwd. 


"X 


STONES   AND   BUILDING   MATERIAL. 


1129 


No.  50 lU. 

QutNCY  Granite. 


TRANSVERSE  TEST. 


Applied  loads. 


ToUl. 


Poundi. 

500 
1,000 
1,600 
2,000 
2.500 
8,000 
3,500 
4,000 
4,500 
5.000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
8,000 
9,500 
10,000 


Maximom 
fiber  atresH 


1,079 


DeflectioBfl. 


Inch. 

0. 

.0006 
.0015 
.0022 
.0030 
.0040 
.0046 
.0051 
.0058 
.0065 
.0070 
.0076 
.0062 
.0087 
.0092 
.0098 
.0103 
.0108 
.0118 


RncceHBive 
(iefiectioDH. 


rneh. 
0. 

.0006 
.0009 
.0007 
.  0008 
.0010 
.0006 
.0005 
.  0007 
.0007 
.0003 
.OOUO 
.0006 
.0005 
.0005 
.0000 
.0005 
.0006 
.0005 


Deflection 
8etH. 


J7ich. 
0. 


.0007 


.0015 


.0019 


Remnrks. 


Initial  load. 


UUimate  strongtb. 


Sustained  maximnm  load  momentarily,  tfaen  fractured. 


8T0MEB    AND    BUILDING    HATEBIAL. 

yo.  5012a. 

0AP£  ANK  GSAlflTE. 

OOBIFBESBION  TEST. 


Sectiooal  area,  24".14. 
Uanged  lengtb,  I9".93. 


\ 


STONES   AND   BUILDING  MATERIAL. 


1131 


No.  5012a — CoDtinaed. 


Applied  loads. 


til  gaugod  IeDj(th. 


Poundt. 

168.  980 

144.  810 

120,  700 

96,560 

72.  420 

48, 280 

24, 140 

24,140 

48, 280 

72, 420 

96,560 

120.  700 

144,  840 

168,  980 

103, 120 

205, 190 

217,  280 

229,  330 

241, 400 

253, 470 

265,  540 

277,  610 

28!».  6>*0 

2C5.  540 

241,400 

217.  260 

IPa, 120 

168,980 

144, 840 

120,  700 

96,560 

72,  420 

48.  280 

24»  140 

24. 140 

48,  280 

72,  420 

96,  560 

120,  700 

144,840 

168,  980 

193, 120 

217,  260 

241,400 

265.  540 

289, 680 

301,750 

31.^,820 

32.'S,  890 

337.  960 

850.  030 

313,820 

289.  080 

265,  540 

241,400 

217,260 

193.  120 

168,  980 

144,  840 

120,  700 

06,560 

72,  420 

48, 280 

24,140 

24,140 

48, 280 

72, 420 

96,560 

120,  700 

144,  840 

168.  980 

103, 120 

217,  260 

241,400 

266,540 

289.680 

650,000 


Per  square 
inch. 


Pounds. 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,500 
9,000 
0,500 
10, 000 
10,  500 
11,000 
11,500 
12,000 
11,000 
10, 000 
9.000 
8,000 
7,  000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,  000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,  000 

11,  000 
12,000 

12,  600 
13, 000 

13,  500 
14,000 

14,  500 
13,  000 
12,  000 
11.  000 

10,  000 
9,000 
8,000 
7,000 
6, 000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 

10.000 

11,  000 
12,000 
22,784 


Comprea- 
sion. 


Inch. 
.0225 
.0202 
.0180 
.0155 
.0128 
.0100 
0063 
.0065 
.0090 
.0120 
.0147 
.0173 
.0199 
.0224 
.0246 
.0260 
.  0270 
.0283 
.0296 
.0307 
.0319 
.0331 
.  0344 
.0323 
.0302 
.0280 
.  0258 
.  0235 
.0212 
.0188 
.0162 
.0135 
.0103 
.0067 
.0056 
.0092 
.0123 
.0151 
.0178 
.0202 
.0227 
.  0252 
.  0277 
.  0290 
.0322 
.  0345 
.  0357 

.  o;{68 

.0:^80 

.  o:{y2 

.0402 
.0372 
.  0352 
.0330 
.0310 
.  0287 
.0265 
.  0241 
.0217 
.0102 
.0166 
.  0138 
.0106 
.0067 
.0058 
.0095 
.0125 
.0153 
.0180 
.0205 
.0230 
.0265 
.0280 
.0302 
.0326 
.0348 


Set. 


Inch. 


.0015 


Bemarkt. 


:  K  =  8,386,000. 


.0018 


£  =  8,807,000, 


Cracked  at  one  coiner. 


.0020 


I 


Comers  flaked  olL 


1132 


STONES   AND    BUILDING   MATBRIAIi. 


No.  6012a— Continued. 


Applied  loads. 

In  ganged  length. 

Senarks. 

Tot*]. 

Per  sqaare 
incli. 

CompreB- 

lliOD. 

Set 

Pounds, 
2,414 

48.280 
06,560 
144,840 
193.120 
341,400 
21^9.680 
241.400 
193,120 
144,840 
96,560 
48,280 
288,680 
313,820 
837,960 
862.100 
886,240 
410. 380 
434,520 
458,660 
482,800 
458,660 
434,520 
410, 380 
386,240 
362,100 
337,060 
318, 820 
289,680 
241,400 
193,120 
144, 840 
96,560 
48,280 
584^100 

Pounds. 
100 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

10,006 

8,000 

6,000 

4,000 

2,000 

12,000 

13,000 

14,000 

15.000 

16,  000 

17,000 

18,  000 
19,000 
20,000 

19,  000 
18,000 
17,000 
16,000 
15,000 
14,000 
13,000 
12,000 
10,000 

8,000 
6.000 

•4,000 
2,00U 

24,196 

Inch. 

Inch. 
.0035 

No  allowftDoe  made  forrednotioa  inseclional  ' 
area  on  account  of  coiners  flaking  off. 

XTltlmate  strength. 

.0122 
.0177 
.0282 
.  0'J87 
.  0.'{35 
.03)»3 
.0338 
.0294 
.0242 
.0190 
.0126 
.0385 
.0409 
.0482 
.0455 
.0477 
.0502 
.0525 
.0548 
.0567 
.0548 
.0529 
.0510 
.0487 
.0467 
.0448 
.0420 
.0400 
.0353 
.0303 
.  0252 
.0105 
.0130 

.0085"" 

.0037 

STONES   AND   BUILDING   MATERIAL. 
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No,  5021. 

Gape  Ann  Obanite.    Second  Specimen. 


TBANSTERSE  TEST. 


Applied  loads. 

DefleodoBB. 

SaooMsive 
defleetiona. 

ToUL 

Maximam 
fiber  atroas. 

Deflection                        •i>*«.««i,. 
BetA.       i                       Remarks. 

1 

Patmdt. 

600 

1,000 

1,600 

2,000 

2,500 

3,000 

8,600 

4,000 

4,500 

6.000 

6.600 

6.000 

6,500 

7,000 

7,600 

8.000 

8.500 

9,  COO 

0.500 

10,000 

10,500 

ll.lKX) 

11,600 

12,000 

12,500 

Pounds, 

Inch. 

0. 
.0008 
.0013 
.0018 
.0023 
.0027 
.0032 
.0037 
.0040 
.0045 
.0049 
.0052 
.0055 

Inch, 
0. 
.0008 

.0006 
.0005 
.0005 
.0004 
.0005 
.0006 
.0003 
.0005 
.0004 
.0003 
.0003 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

i 

.0006 

.0010 

.  0050              .  0004 
. 0004              .  0005 
.0070    ■          .0006 
.  0072              .  0002 
.  0070              -  0004 

.0012 

.0080 
.OOeiS 
.0088 
.0003 
.0097 
.0101 

.0004 
.0003 
.0005 
.0005 
.0004 
.0004 

.0016 

2,392 

1132  STONES   AND    BDILDINO  MATERIAL. 

No.  6012a — CoDtinued. 


Pwwiwr. 


STOHKS   AND   BUILDING  MATERIAL. 

No.  5621. 
Gape  Ann  Granite.    Second  Specimen. 


1133 


TRANSVERSE  TEST. 


Applied  loads. 

DefleotioBs. 

SnooMsiTa 
defleetiona. 

Ti^il  AO^I  A*l 

Total. 

Maximnni 
fiber  str«s8. 

Mte                              Ramarka. 

Poxmdt. 

600 

1,000 

1,500 

2,000 

2.600 

3.000 

8,600 

4,000 

4,500 

6.000 

6.600 

6,000 

6.500 

7,000 

7,600 

8.000 

8.500 

9,  COO 

9,500 

10,000 

10,500 

11,000 

11,600 

12,000 

12,500 

Foundt* 

Inch. 

0. 
.0008 
.0013 
.0018 
.0023 
.0027 
.0032 
.0037 
.0040 
.0045 
.0049 
.  0052 
.  0055 

Inch. 

0. 

.0008 
.0006 
.0005 
.0005 
.0004 
.0005 
.0005 
.0003 
.0005 
.0004 
.0003 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0006 

.0010 

.0059    ,          .0004 
. 0064              .  0005 
.0070              .0006 
. 0072    :          .  0002 
.  0076    '          -  0004 

.0012 

.0080 
.0083 
.0088 
.0093 
.0097 
.0101 

.0004 
.0003 
.0006 
.0005 
.0004 
.0004 

.'ooie'" 

2,392 

BT0NE8  AND   BUILDING  MATERIAL 


\ 


1 

c 

t      1 

1-  li 

i 

11 

mi  :S 

li 

Hi; 

illi  ;l 

» 

II 

sas  i 

:2SS  Is 

ill 

liiiii 

1 
1 
1 

1^ 

1 

IliSI i 

mm  \ 

t 

2    3    3  i 

s 

1 

SSSS    5SS 

S    S    S3 

1 

8  sasssss  5  ss 

S    StSS    KSSS 

1 

i 

1 

1: 

1 

IJIJ 

1 

it 

if 

urn 

TENSILE  TESTS 


OF 


LINEN   SHOT   LINES 


FOR 


SUPERINTENDENT  U.  S.  LIFE-SAVING  SERVICE,  WASHINGTON,  D.  C. 


LINES  MANUFACTURED  FROM  SMITH  &  DOVE'S  LINEN 

SAIL  TWINE. 


1135 


\ 


LINEN   SHOT  LINES. 


1137 


No.  4  Shot  Linbs. 


Diameter  of  lines,  ".14. 

Lay,  one  tarn  in  ".50. 

Three  strands  of  foar  threads  each. 


No.  of 

test. 

Weight  of  ooil. 

Poundi. 

Ouneet. 

8608 

10 

13 

SIMM 

10 

12 

8605 

10 

15 

8606 

10 

14 

3607 

10 

16 

8008 

10 

13 

3600 

10 

14 

8610 

10 

15 

3611 

10 

13 

8612 

10 

14 

8613 

10 

18 

8614 

10 

14 

8615 

10 

14 

8616 

10 

15 

3617 

10 

14 

8618 

10 

14 

3610 

10 

15 

3620 

10 

15 

3621 

10 

14 

3622 

11 

1 

3623 

10 

15 

8624 

10 

14 

8625 

10 

15 

3626 

10 

16 

3627 

10 

15 

8688 

10 

14 

8629 

10 

14 

3680 

10 

14 

3631 

10 

14 

3682 

10 

15 

8633 

10 

15 

3684 

10 

15 

8635 

10 

15 

3636 

10 

15 

3637 

10 

15 

3638 

10 

15 

3630 

10 

15 

8640 

10 

15 

8641 

10 

16 

3642 

10 

»1 

15 

3643 

10 

3644 

10 

15 

8645 

10 

14 

8646 

10 

15 

8647 

10 

14 

3648 

10 

15 

3649 

10 

8650 

10 

15 

3651 

11 

1 

3652 

10 

14 

3653 

10 

14 

3654 

10 

13 

3655 

10 

14 

3656 

10 

14 

3657 

10 

16 

3658 

11 

1 

3659 

11 

2 

3660 

u 

1 

3661 

11 

1 

3662 

11 

1 

3663 

10 

15 

3664 

11 

0 

3665 

10 

15 

3666 

10 

15 

8667 

10 

15 

3668 

10 

12 

3669 

10 

15 

3670 

10 

15 

8671 

10 

14 

172 

10 

14 

End  of  ooil  tMted. 


Inside  . 
...do .. 
...do  .. 
...do .. 
...do  .. 
...do  .. 
...do .. 
...do  .. 
...do  .. 
...do .. 
...do .. 
...do .. 
...do  .. 
...do.. 
...do  .. 
...do  .. 
..  do  .. 
...do  .. 
...do  .. 
...do .. 
...do  .. 
...do .. 
...do  .. 
...do  .. 
...do  .. 
Ontoide 
...do.. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do .. 
...do  .. 
...do.. 
...do  .: 
...do  .. 
...do  .. 
...do  .. 
...du  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
..r.do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
..do  .. 
...do.. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do .. 
...do  .. 
...do  .. 
...do  .. 
...do  .J 
...do .. 
...do  .. 
...do  .. 


Tensile 
strength. 


Poundi, 
360 
320 
315 
405 
320 
340 
815 
340 
8»5 
355 
295 
305 
860 
335 
315 
290 
850 
305 
330 
345 
350 
340 
3.00 
290 
315 
290 
SCO 
325 
300 
295 
290 
295 
325 
300 
325 
300 
295 
310 
2^ 
250 
200 
'  300 
330 
310 
2P0 
325 
250 
270 
275 
800 
825 
330 
300 
290 
320 
300 
810 
280 
805 
315 
325 
305 
285 
805 
315 
300 
295 
320 
805 
290 
310 
310 


Fractared. 


At  middle. 
6"  ft om  pin. 
1  foot  from  pin. 
6''  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 

Do. 
6'^  from  pin. 

Do. 
At  middle. 

Do. 
6"  from  pin. 
1  foot  from  pin. 
6^'  from  pin. 

Do. 
1  foot  from  pin. 
6"  from  pin. 
1  foot  from  pin. 
At  middle. 
6"  from  pin. 

Do. 

Do. 
1  foot  from  pin. 
At  middle^ 
6"  from  pin. 
At  niiiUIle. 
1  foot  from  pin. 
At  middle. 

Do. 
1  font  from  pin. 

Do. 
6"  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foot  trom  pin. 
At  pin. 
At  middle. 

Do. 
6"  from  pin. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 
At  pin. 

Do. 

Do. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 

1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 
Atpin. 

Do. 
At  middle. 
6"  from  pin. 
1  foot  from  pin. 
At  middle. 
d"  from  pin. 
Atpin. 
1  foot  Arom  pin. 

Do. 

Do. 

Do. 
At  middle. 
1  foot  from  pin. 
At  pin. 


H.  Ex.  166 72 
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LINEN   SHOT   LINES. 


No.  4  Shot  Lines — ^Oontinued. 


No.  of 
tfflt. 


I  3673 
I  3674 
;  3675 
I  3676 
I  3677 
3C78 
3679 
3680 
3681 
3G82 

3683 

3684 
3085 
36h6 
36H7 
3688 
3689 
36iH) 
3691 
3692 
3692 
8694 
3695 
3696 
3697 
369r( 
3699 
3700 
8701 

3702 
3703 
37t)4 

3705 

3706 
3707 
3708 
3709 
3710 
3711 
3712 
3713 
3714 
371  > 
3716 
3717 
3718 
3719 
3720 
3721 
3722 
3723 
3r24 
3725 
3726 
3727 
3728 
3729 
3730 
3731 
3732 
3733 
3734 
3735 
3738 
3737 
3738 
3739 
3740 
3741 

3742 

3743 
3744 
8745 
3746 


Weight  of  coil.  '  End  of  coil  tostod. 


10 


Tonnile 
strength. 


Fnotored* 


13 


6 


6 


P(rttndi. 

295 

At  middle. 

285 

At  pin. 

295 

0"  from  pin. 
At  middle. 

3L0 

305 

Do. 

2P0 

Do. 

285 

1  foot  from  pin. 

290 

Do. 

2!)0 

At  pin. 

2i^5 

1  foot  from  pin. 

250 

Do. 

800 

At  middle. 

325 

Oo. 

330 

Do. 

305 

At  pin. 

315 

At  middle. 

300 

6^'  from  pin. 

295 

1  foot  from  pin. 

290 

6"  from  pin. 
At  middle. 

290 

315 

Do. 

310 

Do. 

305 

Do. 

290 

At  pin. 

300 

At  middle. 

300 

6"  from  pin. 

305 

1  foot  from  pin. 

290 

6"  fiom  pin. 

280 

1  font  fVom  pin. 

320 

At  pin. 

295 

At  middle. 

310 

Do. 

300 

Do. 

275 

1  foot  from  pin. 

270 

At  miditle. 

340 

6  "  from  pin. 

330 

Do. 

315 

Do. 

305 

1  foot  from  pin. 

305 

6  "  from  pin. 

320 

Do. 

300 

1  foot  from  pin. 

330 

Do. 

290 

At  middle. 

340 

6  "  from  pio. 

295 

Do. 

330 

1  foot  from  pin. 

335 

At  middle. 

285 

1  foot  from  pin. 

300 

6  "  from  pin. 

305 

At  midiUe. 

300 

6  "  from  pin. 

305 

1  foot  from  pin. 

810 

At  pin. 

310 

At  middle. 

300 

6  "  from  pin. 

280 

1  foot  from  pin. 

290 

At  pin. 
Do. 

305 

310 

At  middle. 

305 

Do. 

280 

I  fuot  IVoro  pin. 

300 

6  "  from  pin. 

320 

Do. 

300 

At  middle. 

305 

6  "  from  pin. 

300 

At  middle. 

310 

1  foot  from  pin. 

325 

At  middle. 

315 

1  foot  from  pin. 

300 

At  middle. 

305 

Do. 

295 

6  "  from  pin. 

260 

Do. 

280 

Do. 

335 

At  middle. 

300 

1  foot  from  pin. 

340 

At  middle. 

320 

6  "  from  pin. 

LINEN    SHOT   LINES. 


Ill 


No.  4  Shot  Lines — Gontinaed. 


No.  of 
test. 


8747 
3748 
3749 
3760 
3751 
3752 
4039 
4040 

4041 

4043 
4043 
4044 
4045 
4(M6 
4017 
4048 
4040 
4050 
4051 
4052 
4053 
4054 
4055 
40:)6 
4057 
4058 
4o:i9 
4060 
4UG1 
4002 
4063 
4004 
4065 
4066 
4067 
4068 
40B9 
4070 
4071 
4072 
4073 
4074 
4075 
4076 
4077 
4078 
4070 
4080 
4081 
4083 
4083 
4084 
4085 
4086 
4087 
4088 
4089 
4090 
4091 
4092 
4003 
4094 
4095 
4090 
4097 
4098 
4099 
4100 
4101 
4102 
4103 
4104 
4105 
4106 
4107 
4108 


V7elght 

i  of  ooil. 

Poundt. 

Otincet. 

4 

8 

2 

3 

3 

4 

4 

4 

sJ 

4 

5 

7* 

6 

74 

I  ^ 

8i 

g  \ 

8 

8 

8 

^ 

8 

8 

8J 

7 

5 

64 

64 

*  I 

6 

End  of  coil  tested. 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 


6 

? 

6 
6 
10 
6 
8 
8 
6 
8 
8 
5 
4 
4 
5 
4 
8 
6 
6 
6 

74 
7 

«4 

74 
74 
«4 

84 
74 

8 
5 
8 

64 

8 

7 

4 

8 

7 

6 

6 

3 

4 

4 

4 

4 

34 
5 


Inside 

..  do 

...do 

...do 

.  do 

..  do 

Outside 

..  do 

...do # 

..  do 

...do : 

Inside 

Oatftide 

..  do 

...do 

...do 

...do 

..  do 

...dfo 

..  do 

...do 

..do  

..  do 

..  do <. 

...do 

...do 

...do 

...do 

..do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Inside 

...do 

...do 

...do 

...do 

...do 

...do 

..do 

...do 

..  do 

..do 

...do  ■ 

...  do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

..  do 

...do 

...do 

...do 

. .  .do 

...do 


Tensile 
strength. 


335 
300 
830 
310 
805 
330 
305 
312 
106 
264 
328 
312 
846 
332 
341 
373 
351 
338 
842 
332 
354 
349 
832 
347 
852 
818 
326 
370 
364 
402 
397 
319 
388 
382 
380 
402 
374 
350 
299 
348 
346 
344 
376 
351 
359 
-  336 
848 
335 
362 
336 
349 
830 
346 
845 
380 
402 
378 
840 
838 
844 
890 
345 
360 
889 
379 
898 
359 
329 
361 
310 
390 
816 
368 
308 
332 
353 
303 
308 
298 


Fractured. 


At  middle. 
1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 

Do. 

Bo. 

Do. 
At  pin. 
1  foot  from  pin. 


At  middle. 
1  foot  from  pin. 
At  middle. 
14  feet  from  pin. 
At  middle. 
At  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
At  pin. 

1  foot  from  pin. 
At  pin. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
At  pin. 

Do. 
At  middle. 
At  pin. 
I  foot  from  pin. 

Do. 
At  middle. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  middle. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  pin. 

\yo. 
1  foot  iVom  pin. 

Da 
At  middle. 
1  foot  from  pin. 
At  middle. 
At  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  middle. 

Do. 
At  pin. 

1  foot  from  pin. 
At  pin. 
At  middle. 
At  pin. 
At  middle. 
1  foot  from  pin. 
At  middle. 
V  from  pin. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 


1140 


LIN£N   8UOT   UNKS. 


No.  4  Shot  Lines— Continued. 


Kcof 

tMt 

Weight  of  coil. 

Poundi 

OunetM. 

4109 

11 

6 

iUO 

11 

6 

4111 

11 

6 

4112 

11 

H 

4113 

11 

4 

4114 

11 

6* 

4115 

11 

6 

4110 

11 

H 

4117 

11 

6 

4118 

11 

6 

4110 

11 

8 

4120 

11 

0 

4121 

11 

6 

4122 

11 

7 

4128 

11 

4 

4124 

11 

4 

4)25 

11 

6 

4126 

11 

6 

4127 

11 

4 

4128 

11 

8 

4129 

11 

«* 

4130 

11 

7 

4131 

11 

3 

4132 

11 

8 

4133 

11 

^h 

4134 

11 

3 

4135 

11 

3 

4136 

11 

4 

4137 

1       11 

1 

8 

4138 

'        U 

*\ 

End  of  ooil  tMted. 


TeuKlle 
strenf^tb. 


Poundi. 
347 


Fmctnrod. 

At  middle. 

1  foot  from  pin. 

Do. 

At  mMdIe. 

Da 

1  foot  from  pio. 

At  pin. 

At  mithlle. 

Atpio. 

At  miildle. 

Do. 

1  foot  fh>m  pin. 

At  middle. 

Do. 

Do. 

Do. 

Do. 

At  piD. 

1  fool  from  pin. 

l>a 

At  oiiddip. 

1  foot  from  pin. 

At  pin. 

1  l(K»t  fiom  pin. 

At  middle. 

At  pin. 

At  middle. 

At  pin. 

At  middle. 

A I  uiiddte  (Te«ted  wet). 

LINEN    SHOT    LINES. 


1141 


No.  7  Shot  Lines. 

Diameter  of  lines,  ^^2. 

Lay,  one  turn  in  ".7. 

Three  strands  of  eight  threads  each. 


Naof 
test. 


8192 
ai93 
3194 
9195 
3196 
S197 
8198 
3199 
3200 
3201 
3202 
3203 

3204 

8205 
3206 
3207 
8208 
8209 
8210 
3211 
3212 
3213 

3214 

3215 
8216 
3217 
3218 
3219 
8220 
3221 
3222 
3223 
8224 
3225 
3226 
3227 
3328 
3229 
3230 
3231 
3232 
3233 
3234 
3235 
3236 
8237 
3238 
3239 
3240 
8241 
3242 
3241 
3244 
3245 
3246 
8247 
3248 
8249 
32:>0 
3251 
3252 
3253 
3254 
3255 
3256 
3257 
8258 
3269 
3260 


Weight  of  coil.  I  End  of  coil  teated. 


8201 


P<ninds. 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 

18 
18 
18 
18 
18 
18 
18 
18 
18 

18 

18 
18 
13 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
16 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 


18 


8 


8 

9 
10 

9 

8 
10 
10 

9 
11 
11 
11 

9 

9 
16 

9 
10 
11 
10 

9 

8 
11 

9 
12 

7 

8 
12 
10 
11 

9 
12 

9 
12 

6 
11 
12 

8 

8 
12 
11 

H. 
11 

9 

9 
11 
10 


10 


Oatnide . 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
..do... 
...do  ... 
...do  ... 
...do  ... 
...lio  ... 
...do... 
Inside  .. 
Outside. 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...  do  . . . 
...do  ... 
...do  ... 
...do  ... 
. .  .do  .4. 
...do  ... 
...do  ... 
...do  ... 
..do  ... 
...do  ... 
...do... 
..do  ... 
Inside  .. 
OuUide. 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

.do... 

..do  ... 

..do  ... 

..do  ... 

.  do... 

..do  ... 

..do  ... 

.do... 

.  do... 

.  do... 

.  do  ... 

..do  ... 
Inside  .. 
. .  do  . .. 
Outside. 

-do... 
Inside  .. 


Tensile 
strength 


Pounds, 
702 
772 
796 
790 
695 
740 
712 
736 
710 
756 
802 
780 
418 
810 
734 
705 
694 
758 
760 
750 
695 
790 
789 
755 
688 
705 
792 
672 
698 
768 
730 
796 
770 
678 
720 
680 
752 
710 
730 
775 
727 
758 
770 
788 
830 
704 
708 
648 
698 
768 
687 
705 
787 
738 
772 
712 
726 
758 
737 
740 
789 
785 
799 
792 
773 
792 
767 
7.52 
712 
705 
745 
648 
800 
662 


Fractarod. 


1  foot  from  pin. 
At  pin. 

Do. 

Uo. 
1  foot  from  piB. 
At  pin. 

Do. 

Do. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 
At  pin. 


At  middle. 

At  pin. 

At  middle. 

1  foot  from  pin. 

At  pin. 

1  foot  from  pin. 

At  pin. 

1  foot  flrom  pin. 

At  pin. 

6"  from  pin. 

At  pin. 

t"  from  pin. 

1  foot  from  pin. 

At  pin. 

10"  from  pin. 

At  pin. 

1  fout  from  pin. 

At  middle. 

At  pin. 

Do. 

Do. 
1  foot  from  pin. 
At  pin. 

Do. 

Do. 
1  foot  from  pin. 
15"  from  pin. 
At  pin. 
3"  from  pin. 
At  pin. 

1)0. 

Do. 
6"  from  Din. 
At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
8"  from  pin. 
At  pin. 
6"  from  pin. 
At  pin. 

1  foot  from  pin. 
At  pin. 
3"  from  pin. 
At  pin. 

Do. 
3"  from  pin. 
1  foot  fiom  pin. 

Do. 
8"  from  pin. 
At  pin. 
8"  from  pin. 
6"  from  pin. 
1  foot  from  pin. 


At  pin. 


k 


1142 


LINEN   SHOT   LINES. 


No.  7  Shot  Lines— God  tin  aecl. 


No.  of 

tMt 


8262 
8263 
8264 
8266 


8267 
3266 
8260 
8270 
8271 
3279 
8273 
3274 


827B 
8276 
8277 
3278 
3279 
32M 
Z2»\ 
8282 
3283 
3284 
3285 
3286 
3287 
3288 


W^eight  of  ooiL 


Pounds  Oxme^g. 


End  of  coil  touted. 


18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 


18 
18 
18 
18 
IB 
18 
18 
18 
18 
18 
18 
18 
18 
18 


8288 


18 


9 

10 

8 

14 

12 

8 

13 

6 

8 

18 

8 

8 

8 


6 

12 

9 

11 
9 

10 

10 
7 
8 

16 
6 
4 

18 
9 


6 


Innlde  .. 
Outside. 
..  do... 
luside  .. 

do  . . , 

— do  ... 
...do... 
. ...  do  . . , 

do  ... 

do  ... 

— do  ... 

do  ... 

— do  ... 

—  do  ... 
...do  ... 

....do  ... 
— do  ... 
....do  ... 
....do  ... 
— do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

...do  ... 

—  do  ... 

—  do  ... 
...do  ... 

— do  ... 
...do  ... 
...do  ... 


Ten  Kile 
atreugtb. 

I  Pounds. 
760 

,  602 
602 
720 
782 
778 
810 
791 
787 
720 
772 
602 
748 
576 
780 
674 
815 
766 
704 
788 
782 
805 
681 
785 
785 
681 
750 
648 
544 
728 
725 


FrmcUired. 


10"  from  pin. 

6"  from  pin. 

A.t  pin. 

1  foot  from  pin. 

At  pin. 

1  fool  from  pin. 

AtDin. 

8"  from  pin. 

At  pin. 

1  foot  from  pin. 

At  pin. 

Do. 

Do. 

At  pin. 
At  middle. 
At  pin. 
At  middle. 

Do. 
1  foot  from  pin. 
At  pin. 


1  foot  from  ]>in. 
10"  from  pin. 
8"  ftom  pm. 
6"  from  pin. 
1  foot  from  pin. 
V  from  pin. 

8"  ftom  pin. 


ADDITIONAL  TESTS  OF  NO.   7   SHOT  LINES. 

No.  3204. 


Location  of  sample  in  coil. 

Tensile 
strengtli. 

Pounds. 
642 

Remarks. 

200  feet  from  ontslde  end 

400  feet  from  ontside  end 

702    ' 

.>92      Parted  at  long  splice  xrliich  cohered  30 

inches  lengtli  of  line ;  10"  from  the  end    | 
of  the  outside  took.                                        i 

605    1  Parted  at  pIao«  where  two  threads  -were    ' 
tied  together;  broke  between  the  knots.     ' 

680                                                                                          1 

900  feet  from  outside  end  ............ 

1. 100  feet  from  ontaide  end 

Ketr  middle  of  coil 

Do 

698 
685 
702 
668 

t 

600  feet  from  inside  end 

400  feet  ttom  inside  end 

200  feet  from  inside  end 

No.  3288. 
TotJil  length  of  line,  aboat  1,800  feet. 


Location  of  sample  in  coil. 


Tensile 
strength. 


Remarks. 


I 

Ontside  end 

Pounds. 
540 
715 
690 
720 
758 
710 
676 
60 
746 

770 
762 
736 

20  feet  fVom  ontside  end  ............. 

200  feet  from  outside  end 

400  feet  from  out  Hide  eod  ............ 

600  feet  from  outside  end  ............ 

800  feet  from  ont«ide  end 

900  feet  f^Dm  outside  end 

Parted  in  long  apUce  at  middle  tnck. 

1.000  feet  from  outside  end ........... 

1. 100  feet  from  outside  eud ........... 

Parted   V  trota   a  knot   where  sever 

1.200  feet  from  ontside  end 

threads  were  tied  together. 

1.400  feet  fW>m  outside  end 

1.600  feet  fit>m  outside  end 

LINEN   SHOT   LINES. 
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ELONGATION  UNDER  STRESS. 


No.  3286. 


Sample  from  outside  end  of  coil. 
GktQged  length,  6  feet. 


Applied 
louds. 

In  ganged  length. 

Semarks. 

• 

Elongation. 

Saccesslre 
elongation. 

Pounds, 

Inches. 

InehM. 

50 

2.50 

2.60 

100 

8.50 

1.00 

150 

4.50 

1.00 

200 

4.00 

.40 

260 

6.20 

.80 

300 

5.60 

.40 

860 

6.80 

.20 

400 

6.10 

.80 

460 

6.20 

.10 

500 

6.30 

.10 

560 

6.50 

.20 

600 

6.75 

.25 

650 

6.85 

.10 

700 

7.00 

.15 

704 

Tensile  strength. 

Parted  at  the  pin. 


No.  7.— SHOT  LINES. 


Waterproofed  by  means  of  a  coating  of  paraffine. 


No.  of 
test. 

Weight  of  coU. 

End  of  coil  tested. 

TeDRile 
atrenKth. 

Fractured. 

3290 
8291 

Pound*. 
20 
21 

Ounut. 
7 
6 

OntAide 

Poundt, 
710 
715 

Atnin. 

At  koot  beyond  pin. 

....do  ............. 

No.  3291. 


ELONGATIONS  UNDER  STRESS. 


Second  sample  from  outside  end  of  coil. 
Oaaged  length,  6  feet. 


Applied 
loads. 

In  ganged  length. 

«                      Remarlcs. 

Elongation. 

Siicce««ive 
elongstioD. 

Pounds. 
50 
100 
150 
200 
250 
300 
850 
400 
450 
600 
650 
600 
660 
662 

Inches. 
J.OO 
1.70 
2.20 
2.50 
2.80 
3.20 
8.25 
8.35 
8.60 
8.75 
8.08 
4.10 
4.25 

Inches. 
1.00 
.70 
.60 
.SO 
.30 
.40 
.05 
.10 
.25 
.16 
.28 
.12 
.13 

Tensile  strength. 

Parted  6^'  from  the  pin. 
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LINEN    SHOT   UNE8. 


Ko.  7  Shot  Lnvss. 


Second  loU 

Diameter  of  lines,  ".20. 

Lay,  one  turn  in  ''.70. 

Three  strands  of  eight  threads  each. 


No.  of 

t«at. 

Weight  of  ooil. 

Pounds. 

Ounest. 

3888 

20 

1| 

0889 

20 

1 

3890 

20 

2 

3891 

20 

8 

3892 

20 

1 

3893 

20 

6 

3fcW 

20 

7 

3885 

20 

^ 

3896 

20 

7 

3897 

20 

6 

3898 

20 

7 

3899 

20 

H 

3900 

20 

11 

3901 

20 

6 

3902 

20 

6 

3903 

19 

14 

8904 

19 

14 

8905 

19 

14 

3906 

10 

15| 

3907 

20 

r 

3908 

20 

1 

3909 

20 

1 

3910 

20 

2| 

3911 

20 

r 

3912 

20 

1 

3913 

20 

H 

3»14 

20 

u 

3915 

20 

2 

3916 

20 

fii 

3917 

20 

n 

3918 

20 

6 

3919 

20 

7* 

39?0 

20 

H 

3921 

20 

bI 

3022 

20 

6 

3923 

20 

^ 

8924 

20 

? 

3925 

20 

7| 

3526 

20 

loj 

3927 

20 

13 

3928 

20 

3 

3929 

20 

3030 

20 

*i 

3931 

20 

:•! 

3933 

20 

3934 

20 

u 

3935 

20 

2 

3936 

20 

2 

3937 

20 

H 

3938 

20 

^ 

3939 

20 

4 

3940 

20 

2ft 

3941 

20 

7? 

3942 

20 

n 

3943 

20 

loj 

3i>44 

20 

9 

3945 

20 

8 

3946 

20 

5 

3947 

20 

H 

3048 

20 

4 

3949 

20 

4^ 

3950 

20 

124 

3951 

20 

11 

3952 

20 

8 

3953 

20 

2 

3954 

20 

0 

3(»5.'> 

20 

]2i 

3950 

20 

3 

3057 

20 

6 

3958 

20 

0* 

End  of  ooil  tested. 


Ontoide. 
....do  ... 
...do ... 
....do  ... 
, . . .  do  .  •  • 
— do  ... 

•  ...do  . «. 
....do ... 
. ...do  . •• 
— do  ... 
....do  ... 
.•..do  ... 
....do  ... 
— do  ... 
— do  ... 
. . . . do  . .  • 
— do  ... 
— do  ... 
— do ... 

•  ...do  . .. 
....do  ." 
— do  ... 
....do  . .. 
. . . .  do  .  • . 
— do ... 
— do ... 
....do  .■■ 
— do  ... 
...■do ... 
....do ... 
— do  ... 

■  .-•do  ... 
— do  ... 
— do  ... 

■  ...do  ... 
. ...do  ... 
— do  ... 
....do  ... 
— do  ... 
...do  ... 
— do  ... 
— do  ... 
— do  ... 
— do  ... 

—  do  ... 
— do  .  •. 
— do  ... 
....do  ... 

...do... 
— do  ... 
— do  ... 
— do  ... 
. ...do  . .. 
— do  ... 
— do  ... 
...do... 
....do  ... 
...do  ... 
— do . .. 
— do  ... 
. ...  do  . . . 
— do  ... 
— do  ... 
— do  ... 
. ..  do  ... 

—  do  . . . 
— do  ... 

. .  do  . . . 
— do  . .. 
. . . .  do  . . . 
— do  ... 


Tennile 
strength. 

Fractured 

Pound*. 

712 

At  pin. 

788 

Do. 

708 

1  foot  from  pin. 

772 

At  middlo. 

752 

At  pio. 

748 

At  middle. 

754 

Do. 

742 

Do. 

722 

Da 

760 

Do. 

687 

Do. 

789 

Do. 

794 

Da 

656 

At  pin. 

767 

1  foot  from  pin. 

710 

At  pin. 

789 

Do. 

685 

Do. 

724 

Do. 

752 

Do. 

755 

At  middle. 

748 

1  foot  ftom  pin. 

788 

Do. 

764 

6  "  fh>m  pin. 
At  middle. 

715 

760 

Do. 

718 

At  pin. 

790 

Do. 

788 

At  middle. 

802 

Do. 

765 

1  foot  from  pin. 

776 
797 

At  pin. 
Do. 

745 

At  middle. 

784 
681 

Atp^. 

752 

Do. 

810 

1  foot  from  pin. 

816 
810 

At  pin. 

793 

1  foot  from  pin. 

800 

At  middle. 

770 

Da 

580 

At  pin. 

660 

At  middle. 

694 

At  pin. 

705 

At  middle. 

790 

At  pin. 

688 

Do. 

708 

1  foot  f  1-091  pin. 

756 

At  middle. 

797 

1  foot  from  pin. 

712 

Do. 

794 

At  pin. 

749 

At  middle. 

777 

Do. 

830 

At  pin. 

797 

Da 

808 

1  foot  from  pin. 

835 

At  pin. 

790 

At  middle. 

778 
835 

At  pin. 

799 

At  middle. 

802 

Do. 

797 

1  foot  from  pin. 

704 

At  pin. 

788 

Do. 

708 

At  middle. 

774 
706 

At  pin. 
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No.  7  Shot  Lines— Continued. 


No.  of 
test. 


8969 
8080 
8961 
8963 
8968 
896i 
3966 
8966 
8997 
8968 
8969 
8970 
8971 
8972 
8978 
8974 
8976 
8976 
3977 
8978 
8979 
3980 
8981 
3982 
3988 
3984 
3985 
3986 
3987 
3988 
3989 
3990 
3991 
8992 


3994 
3995 
3996 
3997 
3998 
3999 
4000 
4001 
4002 
4003 
4004 
4006 
4006 
4007 
4008 
4099 
4010 
4011 
4012 
4013 
40U 
4016 
4016 
4017 
4018 
4019 
4020 
4921 
4022 
4023 
4024 
4026 
4026 
4037 
4028 
4029 
4U30 
4031 
4032 
4033 
4034 
4035 
4U36 
4037 
4088 


Weight  of  coil. 


Poundt. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
20 
20 
20 
20 
20 
19 
20 
20 
20 
20 
20 
19 
20 
20 
SO 
20 
20 
20 
20 
20 
20 
20 
20 
20 


Ounces. 

6| 
8 

8 

84 
8 
11 
9 

? 

4 
8 

^? 

1 

14 
11 

6 

12* 

1?* 
10 

2 
11 
10 
lOi 
12 

8 

8* 

4 

3 

8 

10 

14 

5* 
10 

14 
6 
8 

11 
9 
0 
4 
8 

1* 

4 
4 
1 

13 
7 
0 

i 

? 

14 
7 
1 

? 

7 

7 
4 

6* 
1* 
24 
6 

4 
0 


II 


End  of  coil  tMted. 


Oatoide. 
— do  ... 

..  do... 
...do... 
...do... 
...do.., 

do  ... 

— do  ... 
— do  ... 
...do... 
— do  ... 
....do.. 
....do.. 
...do.. 
...do.. 
— do  .. 
.-..do.. 
....do  ... 
...do.. 

Inaide  .. 
....do  ... 
....do.. 
...do.. 
— do ... 
....do  ... 
....do .. 
— do  .. 
...do.. 
....do .. 
— do  ... 
....do  .. 
....do ... 

do  ... 

....do ... 
— do ... 
....do ... 

do  ... 

— do  ... 
— do  ... 
....do  ... 
....do  ... 
....do  ... 
....do  ... 
....do  .. 
— do  .. 
...do... 
....do  ... 
....do  ... 

do  ... 

— do  .. 
....do  ... 
....do  ... 

do  ... 

....do ... 
....do  ... 
....do  ... 
....do.. 
....do.. 
...  do.. 
— do  ... 
...do... 

do ... 

do  ... 

...  do   . 
— do  ... 
...do.. 

do  ... 

— do    .. 

do  ... 

do  ... 

do  ... 

....do  ... 

Outside 
...do.. 

do  ... 

...  do.. 
...do... 

do  ... 

do  ... 

do  ... 


Tennile 
strength. 


Pounds. 
753 
762 
793 
792 
794 
800 
795 
820 
720 
834 
745 
835 
740 
747 
789 
748 
805 
798 
799 
870 
830 
895 
744 
838 
746 
750 
791 
796 
816 
784 
810 
806 
718 
766 
714 
742 
760 
764 
793 
855 
758 
810 
702 
708 
806 
802 
800 
705 
786 
804 
806 
810 
778 
812 
768 
812 
796 
795 
742 
815 
808 
800 
830 
789 
747 
812 
845 
685 
740 
812 
715 
722 
747 
697 
702 
712 
763 
GOO 
735 
705 


Fractared. 


At  pin. 
At  middle. 
At  pin. 
Do. 
At  Tniddlo. 
Atpin. 

1)0. 

Do. 

Do. 

Do. 
1  foot  from  pin. 
At  middle. 

Do. 
Atpin. 

Do. 

Do. 
At  middle. 
Atpin. 

Ik). 
At  middle. 
1  foot  from  pin. 
At  middle. 
At  pin. 
At  middle. 
Atpin. 

Do. 
At  middle. 
Atpin. 
At  middle. 
At  pin. 

1  foot  from  pin. 
Atpin. 

Do. 
At  middle. 
Atnin. 

At  middle. 

Do. 
Atpin. 

Do. 
At  middle. 
At  pin. 

1  foot  from  pin. 
At  middle. 
1  foot  from  pin. 
Atpin. 

Do! 

Do. 

Do. 

Do. 
At  middle. 

Do. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
At  middle. 
Atpin. 

Do. 
1  foot  from  pin. 
At  pin. 
1  foot  from  pin. 

Do. 
At  middle. 
1  foot  from  pin. 
At  pin. 
At  middle. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  piu. 

Do. 

Do. 

Do. 
1  foot  from  pin. 
Atpin. 

Do. 
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LINEN   SHOT  LINES. 


No.  9  Shot  Lines. 

Diameter  of  lines,  ".28. 

Lay,  one  turn  in  ".9. 

Three  strands  of  sixteen  threads  each. 


Weight  of  coil.  ,  End  of  coil  toated. 


3399 
34M 
8401 
S402 
8408 
3404 
8405 
3406 
3407 
3408 
8409 
8410 
8411 
8418 
8418 
3414 
341S 
341« 
3417 
3418 
3419 
8420 
3421 
3423 
8423 
3424 
3425 
3426 
3427 
8428 
8429 
3430 
3431 
3432 
3433 
3434 
3435 
8436 
8487 
3438 
3439 
3440 
3441 
3442 
3443 
3444 
3445 
3446 
3447 
3448 
8449 
3450 
3451 
8452 
3453 
8454 
3455 
34^6 
3457 
8458 
8459 
8460 
8461 
8462 
8463 
8464 
3465 
3466 
3467 
8468 
3469 


Poundt. 
37 
87 
37 
37 
87 
87 
87 
88 
87 
87 
87 
37 
87 
86 
86 
86 
37 
37 
87 
87 
87 
87 
37 
86 
86 
87 
3T 
87 
36 
37 
38 
87 
37 
38 
37 
37 
87 
87 
87 
37 
37 
86 
37 
87 
87 
86 
87 
87 
87 
87 
87 
86 
87 
37 
88 
87 
37 
87 
87 
96 
87 
87 
87 
87 
87 
38 
86 
87 
88 
36 
87 
86 


Ouneet. 

8 
8 
8 
8 

4 
4 
4 
0 
4 

12 
8 
4 
8 
8 
8 

12 

12 
0 

12 
8 
8 
8 

12 
8 
8 
0 
4 
4 
8 

12 
0 
8 
8 
0 
8 

12 
0 
0 
4 

12 
8 
8 

12 

12 

12 
4 
8 
4 
4 

12 
4 
8 
8 

12 
0 

12 
4 
4 
4 

12 
0 
0 
8 
8 
4 
0 

12 

12 
0 

12 
4 

12 


Inside  .. 

..do.. 

..do  .. 

..do  ... 

..do  ... 

..do  .., 

..do  ... 

..do.. 

..do  .., 

..do  .. 

..do  ... 

..do  .., 

..do.. 

..do  .. 

..do.  . 

..do  .. 

..do  .. 

..do  .. 

..do  .. 

..do  ... 

..do  .. 

.  do.. 

..do.. 

..do  .., 

. . do  . . . 
Outside 

..do... 

.  do.. 

.  do  ... 

..do... 

..do  .. 

..do  .  . 

.  do.. 

..do.. 

..do.. 

..do . ., 

..do.. 

..do.. 

.do.. 

.  do.. 

..do.. 

..do  .. 

..do.. 

.do.. 

..do.. 

..do.. 

.do.. 

..do.. 

..do  ... 

..do., 
do.. 

..do.. 

..do.. 

.do.. 

..do.. 

.  do  ... 

..do.. 

..do.. 

..do .  .. 

..do.. 

..do.. 

..do.. 

..do.. 

..do  ... 

..do  ... 

..do... 

.  do.., 

.  do... 

.  do.. 

.  do  ... 

..do  ... 

..do... 


Tensile 
!strangtli. 

I 

Poundt. 
1,446 
1,105 
1.484 
1,386 
1.246 
1.353 
1.192 
1.535 
1.205 
1.200 
1,250 
1,110 
1,250 
1,145 
1,160 
1.160 
1,130 
1,135 
1,860 
1,230 
1,170 
1,280 
1,396 
1,210 
1,090 
1,100 
1,135 
1,055 
1,035 
1, 210 
1,150 
1.145 
1.175 
1,170 

i,i:o 

1,050 
1, 1.'VS 
1,150 
1,065 
1,185 
1.130 
1.01U 
1.190 
1,250 
1,155 
1,050 
1,090 
1,090 
1, 120 
1,115 
1.020 
1.275 
1,065 
1  205 
1,225 
1.145 
1, 140 
1.130 
1,295 

1,  no 
l,::ou 
1,130 
1,150 
1.110 
1,015 
1,175 
1,1H0 
1.  225 
1.350 
1.095 
],2«5 
1,160 


FnMstured. 


1  foot  from  pin. 

Do. 
At  middle. 
At  pin. 

1  foot  from  pin. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 
6"  from  pin. 

1  foot  from  pin. 
At  middle. 

At  pin. 
Do. 

2  feet  from  pin. 
At  pin. 

Do. 
At  middle. 

Do. 

Do. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
A  t  middle. 
1  fout  from  pin. 
At  pin. 

Do. 
1  foot  from  pin. 

Do. 
At  pin. 
H"  from  pin. 
At  mid<li6. 

1  foot  from  pin. 
At  middle. 

At  pin. 
At  middle. 

2  feel  firom  pin. 
At  pin. 

6"  from  pin. 
At  pin. 
6^'  from  pin. 

Da 
At  pin. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 
1  fout  from  pin. 
6"  from  pin. 
At  pin. 

1  fool  from  pin. 
6"  irom  pin. 
At  piu. 

Da 

Do. 

D<». 
1  foot  rrom  pin. 
At  pin. 

Do. 

Da 
3"  from  pin. 


i 
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No.  9  Shot  Lines— Gontinaed. 


No.  of 
loab. 

Weight  of  coil. 

End  of  coil  tested. 

Tensile 
strength. 

3470 

Pound*. 
37 
37 
37 
37 
37 
37 
36 
36 
36 
36 
86 

Ounces. 

8 

8 

0 

12 

8 

4 

12 

12 

12 

8 

8 

Oatsido 

Poundt. 
1.130 

3471 

....ilo 

1,206 

3472 

...  do 

1,050 

3473 

...  do 

1.200 

3474 

...a\o 

1.125 

3475 

. ..  do  ............. 

1,150 

3476 

...do 

1,180 

3477 

..  do 

1,130 

3478 

....do 

1,160 

3479 

. ...do  ....... ...... 

1,050 

3480 

. . .  .do 

080 

Inside 

1,310 

3481 

37 
37 
37 
37 
87 
37 
87 
•       37 
37 

8 
8 
8 
0 
6 
8 
8 
8 
0 

Outside 

1, 126 

3482 

...  do 

1,190 

3483 

do 

1,205 

8484 

....do  ............. 

1,140 

8485 

...do 

1,080 
1,170 

3486 

....do 

34H7 

....do 

1,180 

3488 

....do 

1, 175 

8480 

....do    ..-.- 

090 

Inside 

1,166 

3490 

37 
37 
36 
37 
87 
37 
37 
38 
37 
36 
37 
86 
36 
37 
37 
36 
37 
37 
37 
37 
37 
36 
37 
86 
38 
36 
36 
38 
38 
37 
37 
36 
37 
37 
36 
37 
86 
36 

12 
0 

12 
8 
4 
8 
8 
0 

12 
8 
4 
8 

12 
4 
8 

12 
0 
8 
4 
8 

12 

12 
8 

12 
0 

12 

12 
4 
0 
4 

12 

12 
8 
4 

12 
4 

12 

12 

Outside 

1,110 

3491 

...  do 

1,220 

3492 

...do 

1,070 

8493 

....do 

1,115 

3494 

. ..  .do 

1,230 

3496 

Inside 

1,370 

3406 

do 

1.410 

3497 

....do 

L875 

8498 
3499 
3500 

— do 

....do 

do 

1,205 
1,200 
1,275 

8501 

...do 

1,180 

3502 

...do 

1.226 

3503 

....do 

1,195 

3504 

....do 

1,140 

3505 

...  do 

1.130 

3500 

....do 

1.200 

3507 

....do 

1,420 

3508 
3509 

...do 

do 

1,200 
1,360 

3510 

.  do 

1,260 

3511 

....do 

1,375 

3512 

....do  

1,165 

8513 

....do 

1,235 

3514 

....do 

1,340 

3515 

..  do 

1,305 

3516 

do 

1.160 

3517 

Outside 

1,180 

3518 

..  do  ............. 

1,110 

3519 

....  do 

1,040 

3620 

....do 

1,250 

3521 

....do 

1,140 

3522 

....  do  ............. 

1.170 

3523 

....do 

1,150 

3524 

....do 

1,060 

3525 

....do 

1,140 

3526 

...  do 

1, 125 

3527 

....do 

980 

Inside 

1,380 

35S8 

36 
36 
36 
37 
36 
87 
38 
38 
37 
37 
37 
86 
37 
36 
37 
36 
36 
36 
86 
37 

12 

12 

8 

4 

12 

8 

0 

0 

12 

0 

8 

12 

8 

12 

0 

12 

12 

12 

8 

0 

Outside 

1,160 

3529 

....do 

1,152 

3530 

...  do    

1,240 

3531 

....do 

1,180 

3532 

....do 

1,105 

3533 

...do 

1.145 

3534 

....do 

1,180 

3535 

. ...do 

1,150 

3536 

....do 

1,070 

3637 

....do 

1,200 

3538 

....do 

1,145 

3539 

....do 

1,165 

3540 

....do  ............. 

1,140 

3541 

do 

1,000 

3542 

do 

1.215 

3543 

....do 

1,085 

8544 

..  do 

1,265 

3545 

....do 

1,100 

8546 

do 

1,105 

3547 

....do 

1,175 

IVaotured. 


At  pin. 

Do. 

Do. 

Do. 
1  foot  from  pin. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
1  foot  trow  pin. 

At  pin. 

Do. 
At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

At  middle. 
At  pin. 

Do. 
V  from  pin. 
At  pin. 

1  foO>t  frora  pin. 
At  middle. 
At  pin. 
At  middle. 
1  foot  from  pin. 
At  pin. 

Do. 
1  foot  fh>m  pin. 
At  middle. 
1  foot  from  pin. 
At  pin. 
At  middle. 
At  pin. 

1  foot  from  pin. 
At  pin. 

1  foot  from  pin. 
At  pin. 

1  foot  trom  pin. 
At  pin. 
1  foot  from  pin. 

Do. 
At  pin. 

Do. 

Do. 
1  foot  trom  pin. 
df*  from  pin. 
At  pin. 

Do. 

Do. 

Do. 
9^'  from  pin. 
1  foot  from  pin. 

Do. 

At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  foot  from  pin. 

Do. 
At  pin. 

1  foot  from  pin. 
At  pin. 

Do. 

Do. 


1148  LINKN    SHOT    LINEB, 

No.  !t  Shot  Lines. 

Second  lot. 
Diameter  of  lines,  ",29. 
Lay,  ooe  tarn  iu  ".95. 
Three  strands  of  sixteen  threads  each. 


"C 


"ft- 


LINEN   SHOT  LINES. 
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Ko.  9  Shot  Lines— Goutinned. 


No.  of 

tent. 


4908 
4209 
4210 
4211 
4212 
4213 
4214 
421.') 
4210 
4217 
4218 
4219 
4220 
4221 
4222 
4223 
4224 
4225 
4226 
4227 
4228 
4229 

4230 

4231 

4232 
4233 
4234 
4235 
4236 
4237 
4238 


Weight  of  ooU. 


Found*. 
37 
38 
38 
88 
37 
38 
88 
38 
38 
38 
38 
37 
37 
38 
38 
38 
38 
88 
37 
38 
88 
38 

38 

88 

37 
87 
37 
38 
87 
38 
38 


Ouneei. 

14 

8 

8 

0 

12 

0 

10 

2 

2 

12 

12 

14 

12 

12 

0 

0 

2 

8 

14 

0 

2 

10 

"{ 

14 
12 
14 
10 
12 
6 
0 


End  of  ooil  tosted. 


Inside 
...do  . 
-do. 
-••do  . 
•do, 
••'do  . 
••do 
...do  . 
...do . 
...do  ■ 
..do  . 
...do  . 
...do, 
..  do  . 
...do  . 
...do  . 
...do  . 
...do  . 
..  do  . 
..  do  . 
...do  , 
...do  . 
...  do  . 
..do, 
. .  do  , 
...do  . 
...do  , 
...do, 
...do  , 
..  do  , 
...do  . 
...do  . 
...do  . 


Tensile 
etrenfrtb. 


Fractnred. 


Pounds, 
h  274 
1,200 
1,247 
1,045 
1,193 
1.205 
1,170 
1,167 
1,060 
1,108 
1,195 
1,177 
1.110 
1, 202 
1,288 
1,149 
1,282 
1,184 
1,247 
1,015 
1,070 
1,132 

980 
1.384 

870 
1,215 
1,167 
1,047 
1,174 
1,168 
1,005 
1,125 
1,090 


At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
At  middle. 
At  pin. 
At  middle. 
At  pin. 

Do. 

Do. 
1  foot  from  pin. 
At  middle. 

1  foot  from  pin. 

At  middle. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 
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COTTON  CLOTH. 


Cotton  Cloth. 

Tensile  tests  of  warp  and  filling  strips  furnished  by  bidders  for  tar- 
get cloth. 


Name  of  bidders. 


Picks. 


Bocton  MMinf«ctarijif(Co 

FrmaolB  H.  Smith 

J.  H.  Lane  4c  Co 

....<lo.  •••... 

Rowland  A.  Robbins 

do 

T.  ▲.  Ashbumer 

— do 

Catlin&Co 


Warp. 

Pm"  ineh, 
04 


Weight  of  1.13 
yards,  76"  wide. 


Found*.  I  Ouncft 
1  0.03 

I 
1.48    I 

1.77    I 

15.06    I 

1.66    I 

11.70 
10.19 

12.60 
12.98 

0.20 


Tensile  streoirth. 


Warp. 

Pound*. 
123 

319 

166 
189 
182 

117 
93 

163 
168 

136 


FiUing. 


Pound*. 
156 

i 

75    I 

145 

92 

108 

122 

IM 

106 
72 

142 


I 


I' 


h 


» 


i 


■         ..   -^„: ,^-^._- 


MANILLA    ROPJB. 
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I 

i 
I 

s 

§ 

a, 


^1 

n 


8 
1 

a 

I 

I 

e 
« 

a 


a 

o 

I* 

o 


-a 

O 

H 


d 

o 

c 

s 


1 


s 

00 


2  §  « 


I 


2^ 


•1  J* 

■sM"Sa 
a£»a« 

e  tf  «  9  ja 


4i4i«J 

S  7  a> 
o  •  o 

^  ej  «l  « 


el  «  4 

•  o  « 
w  «« •i' 

«i «  « 


3«i-*i      I 


ca  q  a 


0.  3  « 
«  •  • 

55-3 

«'*a^       , , 

•  ••       •aaeoBA 


«  4  08  S  « 

'S'w'3'3'3 
•  c  «  o  o 

«rf   «rf  >«    A'    «•* 

Ct  «  cS  «  Of 

q  0  g  g  a 

a  eS  3  c8  « 
C  i.  E  M  M 


.mesoiooeooeooeot 


CO  0< 


-  f*  iH  1^  ph  eS  ««     ^^,.^e.|i<) 


I 


^       e««9       <D  CO  ■«  t<*  CQ '<4<  00  «D  ^  O  t- 

O 


I 


r4i-ic«e«e^^io<0oo 


ooioQo-«iHe«iO( 


MMC9C100M 


8 

5 


9 


>o«HC4eoiOcDaooO'^94ap«p 


c»tot»iHeofH^o^Miiot«ieMrH 


ioio«D««D(e<ooaooht'*o»iQ« 


S! 


;g^§^3 


^«OI>COt*i-ir»^^rH^Wt* 


^^gsIm^^Si>S^     S)@cS3![S 


coco  CO  GO  00  M  0900  CO  M  00  00  CO  (Q  M       C00900COCO 


1 1^  rH  1^  ri  r-t  e^  04  M  Ml  ■«^iO<Dt«ao     ao<«e«oo 


9 


a 


•        •        a        •        • 


•  •     ■ 

•  •     • 

■      ■      • 

■  OB  « 
C««»^ 


«-i  t-i  c«  C4  CO  00  -^  ^lO  ftSv  t>     7ia  i6  to  t« 


SSSooSSSSSSSaSaoxoo      SoSoSoSS 

00  CO  OOOOCQCOOOCOCOOQOOCQCQCO  ^v       CO  CO  CO  00  CO 
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PRIVATE   TESTS. 


PRIVATE  TESTS. 


% 


•«■ 


Data. 


1880. 

Jnly      6 

8 

10 

12 

18 

17 
18 


18 
25 
26 
30 
81 

Aog.      3 
9 


Sept. 


Oct. 


Nov. 


Dec. 


HftteiiiO. 


Adhesion  of  nails ■ 

Cast-iron 

Pressare  nuKes 

Steel   ana   wrought -iron 
plates. 

Bricks * 

Wrought-iron  bolt 

Steel  plate 


Belling 

Steel  plate  and  bars. 


,.do 


Steel  plate 

Cotton  daoking  — 

Steel  plate 

Leather  belting — 
Kailroad  draw-bar 


Helical  car  spring  . . . 
Spirally  wound  tube , 


Plain  and  eleotrioally 

welded  wire  cable. 
Composition  metal 


Chain  cable 

Wrought-iron  plate. 

Bricks 

KoUed  iron  bar 

Bricks 

Riyeted  chain 


Steel  plate 

do 

—  do 

Steel  plates  and  bars. 
Wronght-iron  bars. . . 
Stee!  wire  cable 


Wrought-iron  plate. 
Steel  wire  strand  . . . 
Steel  wire  cable 


Mitislron. 


12 

20 

21 

22 
31 

2 

2 

3 
12 

14 

21 

26 

1 

18 
10 
21 

22 

•J9 
31 

1 

4 

12 

15 

17 
19 

2»  I  Bricks 

:{o 


For  whom  tested. 


Name. 


Perkins  Brothers 

Whlttier  Machine  Co. 
Boi^ton  Hoatiug  Co  . . . 
Atlantic  Works 


Chain  cable 

Plate  iron 

Chain  iron 

Steel  platos 

Cast-iron 

Wroaght-iron  ban. 
Steel  plate 


Stone  cube. 
Brass 


Building  material. . . 

Cast-iron 

Bronze  bars 


>  •  ■  •  ■ 


Cast-iron 

Cable  chains 

Perforated  plates... 
Wronght-iron  bolts. 

Granite 

Chain  cable 


— do 

Chain  cable. 


11 
12 


Bricks 

Caflt-iron 

Sa/«li  chain 

Yellow  metal  bars 


12  !  SpiiAlly  wound tnbe. 


H.W.Ball 

NorcrosA  Brothers 

F.  A.  Hoadlette  ft^  Co 

8.  BudlongACo 

Rhode  Island  LocomotlTe 
Works. 

New  York  Loeomotlye 
Works. 

L  P.Morris  Co .• 

J.H.Lane  &  Co 

Wm.  Allen  Se,  Sons 

S.  Budlong&Co 

Mitis  Wronght-iron  Cast- 
ing Co. 

John  Kent  

Pneumatic  Dynamite  Qnn 
Co. 

Thomson  Sleotrio  Weld- 
ing Co. 

GeorgH  F.  Blake  Mannfko- 
turTng  Ca 

Bradlee  &Co 

Boston  Bridge  Works 

Norcross  Brothers 

A.y.Abbott 

H.W.Bali 

Mitis  Wrongbt-Iron  Cast- 
ing Ca 

Whittier  Machine  Co 

I.  P.  Morris  Co 

George  H.Lloyd 

Prof.  J.  £.  Denton 

B.  M.  Jones  SlGo 

Thomson  Xlectrio  Weld- 
ing Co. 

Boston  Bridge  Works 

Gen.  B.  W.  Serrell 

Thomson  Slectrio  Weld- 
ing Co. 

Mitis  WroDght-Iron  Cast- 
ing Co. 

Bradlee  &  Co 

Boston  Bridge  Works .... 

Bradlee  &  Co 

KD.Leavitt 

R.H.Libby 

Portiand  Rolling  Mffl 


New  York  and  JNew  Eng- 
land Railroad. 

Peabody  &  Steams 

Aluminum  Brass  and 
Bronse  Co. 

C.  T.  Corning  &  Co 

John  F.  Sonuier 

Aluminum  Brass  and 
Bronse  Co. 

RH.Libby 

Thomas  Morton 

Pratt  &,  Whitney  Co 

H.W.Bali 

Berlin  Granite  Go 

Bradlee  i&  Co 

H.  W.Bali 

David  Smith , 

P.  Hayden  Saddlery  Hard- 
ware Co. 

C.  XT.  Getting , 

J.  F.  Souther 

Thomas  Morton 

George  F.  Blake  Maaufkc- 
turing  Co. 

Pneumatio  Dynamite  Gun 
Co. 


City. 


Bridgwater.. 
South  Boston 

Boston 

East  Boston  . 


Boston 

...do   

..  do 

Providenoo 
. .  • .  do  ...... 


Rome 


Philadelphia. 

Boston 

Worcester... 
Providence  . . 
Keponset.... 


Boston 

New  Vork. 


Lynn . . 
Boston. 


PbiUdelphia. 

Boston 

...do 

...do 

...do 

Neponset.... 


Roxbury 

Philadelphia. 

Boston 

Hoboken  .... 

Boston 

, ...do  ........ 


...do 

New  York. 
Boston 


Neponset 


Philadelphia... 

Boston 

PhiladelphU... 
Cambridgeport 

Boston 

Portland 

Boston 


...do 

Bridgeport. 


St.  Paul.... 

Boston 

Bridgeport 


Boston 

New  York.... 

Hartford 

Boston 

Montpelier ... 
PhiladelphU.. 

Boston 

Newbury  port. 
Columbus  .... 


Boston 

....do 

New  York. 
Boston 


New  York. 


State. 


Maaa. 
Mass. 

Mitm. 


Maaa. 
Ma»a. 

Maks. 

R.]. 

R.I. 

N.Y. 

Pa. 
Maaa. 

MaiM. 
R  I. 
Ma«t. 


N.Y. 


Maaa. 

Pa. 

Maa«i. 

Maaa. 


Ml 
Mass. 

Maaa. 

Pa. 

Maaa. 

N.J. 

Maaa. 

Maaa. 

MaM. 
N.Y. 


Maaa. 

Pa. 

Maaa. 

Pa. 

Mass. 

Mn«a. 

Me. 


Mass. 
Conn. 

Minn. 
Mass. 

Conn. 

Maaa. 

s,y. 

Conn. 
Mass. 

Vt. 


M 

Ol 

Mas 

M 

1 

1 


PRIVATE    TESTS. 
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PRIVATE  TJ&5r5— Continued. 


Date. 


1889. 
Deo.     18 

19 

24 

1800. 
Jan.       2 
6 


Feb. 


17 


18 
20 
21 


22 


23 

24 

1 

3 

l 


6 
7 

12 
13 


16 
17 


19 


26 
Mar.      8 

4 


5 
8 

11 
12 


13 
14 
10 
21 


MateriAL 


Cast  steel. 
Steel  plate 
OH«t  steel. 


Perforated  platoa. 


Steel  bars.  . 
Chain  cable. 


Brioka.... 
SandstODe. 
Marble.... 
16  Bricks .... 
Bronze — 


For  whom  tested. 


Plate  iron 

Steel  and  iron  castings. 

Copper  bars 

Bronze 


Wrongbt-iron  rods 

Rail  joints 

Steel  bars 


Granite 
Swivels 


Wronebt-iron  rods. 

Steel  bars 

Wrouubt'lron  bar.. 

Marble 

Bronze 

...do 


Chain  cable. 


Iron 


Steel  plate 

Marble 

Bricks 

Steel  plate 

Paper 

Oolitic  limestone. 

Stone 

Bricks 

Bronze 

Zinc  buttons 

Steel  plate 


Wronght-iron.. 
Copper  wire  . . . 
Welded   brasa 
pipes. 

Bricks 

..  do 

Stones 

Swivel 


and  iron 


Steel  hangers. 


Steel  plate. 

Bricks 

Bricks 

Marble 

Steel  plate. 
St^ol  plate, 


Buttons 

Cement  cube 
Ca^t  iruu  .... 

Bronze 

Chain  cable.. 


Carbonized  stone 
Face  bricks 


Name. 


City. 


I.  P.  Morris  Co Philadelphia 

Stone.  Carpenter  Sl  WiUson  Providence 

Amorioan  Steel  Car  Wheel  Boston . 

Co. 

Pratt  &  Whitney  Co Hartford 


Standard  Steel  Co 

Baker  Chain  and  Waffon 
Iron  Manafactoring  Co. 

Norcroas  Brothers 

...do 

...do 

...do 

Alnminam    Brass    and 
Bronze  Co. 

G.  W.  8c  F.  Smith  Iron  Go. . 

Goldine  ic  Co 

C.H.Gfay 

Alnminam    Brass    and 

Bronze  Co. 

Piof.G.Lansa  

McConway  Torley  Co 

American'Steel  Car  Wheel 
Co. 

Book  Hill  Granite  Co 

Baker  Chain  and  Wagon 
Iron  Manafaotnring  Co. 

Prof.  G.  Lansa 

Standard  Steel  Co 

Boston  Bridge  Works 

HW.BaU 

Cowles,  £.  a.  d&  AL  Co 

Ainniinnm    Brass    and 
Bronze  Co. 

Baker  Chain  and  Wagon 
Iron  Manufacturing  Co. 

Mitis  WrongbMron  Cast< 
ing  Co. 

C.C.  Loring 

Sheldon  Marble  Co 

Fiske,  Coleman  &  Go 

Nanhaa  Iron  and  Steel  Co.. 

Philipn  and  Kunhai^t 

Franz  R.Caden  ic  Co 

W.W.Hazlett 

Norcross  Brothers 

Cow]es,E.S.&  ALCo 

A.J.  Tower 

New  York  and  New  Eng- 
land Railroad. 

Boston  Bridge  Works 

A.  A.Brooks 

Thomson  Sleotrio  Welding 
Co. 

Frank  B.Gilbreth 

Fiske  Coleman  St  Co 

M.  A.  Sweeney  St,  Bro 

Baker  (;hain  and  Wagon 
Iron  Manufactorine  Co. 

Northern  Pacitic  Railroad 
Co. 

E.D.Leavitt 

C.H.Barbour,  agt 

Somerset  Potters' Works . 

W.K.Sheldon 

Geo.  H.Lloyd 

Huitford  :3team  Boiler  In- 
spection and  Insurance 

A.  J. Tower 

H.O.Burch 

G.  W.  6c  F.  Smith  Iron  Co.. 

Cowles  E.S.&Al.  Co 

Baker  Chain  and  Wagon 

Iron  Manufacturing  Co. 

H.O.Burrh     . 

St  Joseph  Pressed  Brick 

Co. 


Boston 

Allegheny 


Boston 

...do 

...  do 

..do 

Bridgeport. 


Boston 

...do 

...  do 

Bridgeport 


Boston 

New  York. 
Boston 


Bethlehem. 
Allegheny . 


Boston 

...do 

...do 

..  do 

Lock  port .. 
Britlgeport. 

Allegheny . 


Neponset 


Boston 

West  Rutland . . . 

Boston 

..  do 

Lawrence 

Evans  ville 

Walker's  Mills... 

Boston 

Lockport 

Roxbury 

Norwood 


Boston. 
...do.. 
....do  .. 


...do 

...do 

JeffernonviUe. 
Allegheny  — 


St.  Paul. 


Cambridgeport . . 

St.  Paul 

Somerset 

West  Rutland . . . 

BoHton 

do 


Roxbury 

New  London. 

Boston 

Lockport . . . . 
Allegneny . . . 


New  London. 
St.  Joseph  . . . 


H.  Ex.  165- 


SUte. 


Pa. 
R.L 

Masa. 

Conn. 


Pa. 

Mass. 
Mass. 
Mass. 

Mass. 
Conn. 

Mass. 
Mass. 

Mass. 
Conn. 

Masa. 
N.Y. 
Masa. 

Pa. 
Pa. 

Mass. 

Mass. 
Mass. 
Mass. 

N.Y. 
Conn. 

Pa. 

Mass. 

Mass. 

Vt. 

Mass. 

Mass. 

Mass. 

Ind. 

Ph. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 
Mass. 
Mass. 

Mass. 
Mass. 
Ind. 
Pa. 

Minn. 

Mass. 

Minn. 

Mass. 

Vt 

Ma«s. 

Mass. 


Mass. 

Conn. 
MaMS. 
N.Y. 
Pa. 

Conn. 
Mo. 
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PRIVATE   TESTS. 


PRIVATE  TESTS-Coutiniied. 


Date. 


April    2 

11 

12 
10 

23 
84 

25 


28 

29 


May      8 
5 


13 
14 

16 
19 
20 


27 
28 


29 
Jane     6 


7 
11 


12 

28 


MateriaL 


Stones 


Bronse 

Wroaght  iron 
Steel  plate.... 

Cast  iix>n 

Steel  bangera. 

Biveted  Joint . 

Steei  plate 

Chain  oable... 


I ..... •••••. 


Steel  wire... 
Copper  wire 
Granite 


Marble 

Bluratone... 
Steel  plate.. 
Copper  wire 


Steel  platea... 
Steel  caetinccB. 


Wire  chain  — 
Ste«il  rails  ...., 
Chain  cable — 

ChaiD  iron 

Riveted  joiota 
Steel  plate..... 
St«*4  plate . . . . . 
Steel  plate...., 
Copper  wire.. 


Bricks  ... 
Steel  bars. 


Wroagbt  iron 


Granite 

Steel  platea 

Steel  uar 

Wroufcht-iron  bars. 

GrHnlte 

Wrought-iron  bars. 


Cast-iron 

Chain  cable 

Wrought-iron  bar 


Steel -wire  rope 

Steel  bars 

Sandstone 


Eye-bar  .. 
Bail  joint. 


Steel  plate. 

Bronze  . ... 

Steel  plate. 

....do  ...... 


For  whom  tested. 


Name. 


Chattanooga  Marble  and 

Stone  Co. 

CowlesB.S.&Al.Co 

Boston  Bridge  Works 

Chas.  C.  Loring 

Goldiog  ft  Co....     

jS'oi  ibem  Pacific  Railroad 

Co. 

LP.  Morris  Co 

...do 

Baker  Chain  and  Wagon. 

Iron  Manufacturing  Co. 

Chaa.  W.  Bassett  .« 

Prof.  W.  L.  Hooper 

Yale  and  Towne  Mana- 

factaring  Co. 

S.M.Fol80in 

Warsaw  BInetaone  Co 

Chaa.  C.  Loring 

American  Circular  Loom 

Co. 

Geo.  H.  Lloyd 

Aiiu'iican  Steel  Car  Wheel 

Co. 

Bridgeport  Chain  Co 

P.B.Dudley 

Jas.  H.Baker 

...do 

L  P.  Morria  Co 

...do 

Chas.  C.  Loring 

Geo.  H.  Floyd 

American  Ciroular  Loom 

Oo. 

Boston  Terra  Cotta  Co 

Thomson-Houston  Electric 

Co. 
Baker  Chain  and  Wacon- 

Iron  Manufacturing  Co. 

John  EL  Rioe 

Geo.  H.  Lloyd 

Boston  Bridge  Works 

Prof.  G.  Lanza 

Norcross  Brothers 

Thomson  Blectrio  Welding 

Co. 
Nashua  Iron   and    Brass 

Foundry  Co. 
Baker  Chain  and  Wagon* 

Iron  Manufacturinn  Co. 
P.  Hay  den  Saddlery  Hard- 
ware Co. 

E.D.LeavUt 

Carnegie,  PhipUs  &  Co    . . 
The  Detroit  and  Hocking 

Vallej'  Red  and  Brown 

Stone  Co. 
Lehi;£h  Valley  Railroad  Co 
Standard     lUUwaj    Rail- 
joint  Co. 

F.A.  Hoadl6tt«&Co 

Cowles  £.  S.  and  AL  Co 

Chas.  C.  Loring 

Wm.  Allen  &  Sons 


City. 


Chattanooga. 


Lookport 
Boston... 
...do.... 
...do.  .. 
St.  Paul. . 


Philadelphia. 

...do   

Allegheny... 


Newton 

College  Hill. 
Stamford  . . . 


Albuquerque 

Warsaw 

Boston 

...do 


.do 
.do 


Bridgeport  .. 
New  York... 
Allegheny . . . 

do 

Philadelphia. 

...do 

Boston 

...do 

.. ..do . ....... 


— do 
Lynn 


Allegheny . 

New  York. 

Boston . 

—  do 

...do 

...do 

Lynn 


State. 


Jl 


Tenn.     , 

N.Y. 
Maaa.     ' 

Masa. 
Mass. 

Minn. 

Pa.         i 

Pa. 

Pa. 

i 

Masa.  ' 
Maaa.  ! 
Conn.     ' 

N.Mez.' 

N.Y. 

Mass. 

Maaa. 


Naahna. 


Allegheny 
Columbus 


Cambridgeport 

Mnnball 

Detroit 


Mauoh  Chunk 
Boston 


...do 

Lockport . , 

Boston 

Worcester 


Masa. 

Conn. 

N.Y. 

Pa. 

Pa. 

Pa. 

Pa. 

Masa. 

Masa. 

Masa. 

Ma.«a. 
Maaa. 

Pa. 

N.Y. 

Mass. 

Mass. 

Mass. 

Masa. 

Maaa. 

N.H. 

Pa. 

Ohio. 

Maaa. 

Pa. 
Mich. 


Pa. 
Maaa. 

Mass. 
N.Y. 


Mass. 


INDEX. 


Pa«e. 

Alternate  straining  of  steel,  wronght  iron,  and  cast-iron 685 

Cast  (gun)  iron 700 

Steel  bars: 

Marks,  SBi,  L3M,  Ni,  after  annealing 687 

Nigi  R,  first  specimen,  after  annealing 690 

N|gi  R,  second  specimen,  before  and  after  annealing , 692 

SB3.  LiM,  after  annealing 695 

Wronght  iron 698 

Alnminum,  and  ainminam  brass  and  bronze 667 

Alnminnm 669 

Aluminum  brass.., <- 675 

Aluminum  bronze 672 

Tabulation 678 

Axles,  railroad.    {See  Railroad  material.) 

Belleville  springs -■- : - 741 

Bluestone,  North  River.     {See  Stones  and  bulMing  material.) 

Brake-beam 801 

Brass,  aluminums  per  cent 675 

Bricks.     {See  Stones  and  building  material. ) 
Bronze : 

Aluminum,  10  per  cent 672 

Fractured  tray  hinge » 679 

Building  block.    {See  Stones  and  building  material.) 
Cast-iron : 

Pig-irons 739 

"^atertown  Arsenal 737 

With  aluminum  flux 738 

Water vliet  Arsenal 739 

Chain  cable 862 

Cordage: 

Manilla  rope •. 1151 

Shot  lines,  linen 1135 

No.  4  line 1137 

No.  7  line 1141,1144 

Elongation  under  stress 1143 

Different  parts  of  coil 1142 

Waterproofed 1143 

No.  9  line 1146 

Cotton  cloth 1150 

Endurance  of  rotating  shafts 863 

Description 865 

Cast  (gun)  iron;  No.  4 1048 

1155 
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Endurance  of  rotating  Bhafla—CoDtinuod. 
O.  H.  Hteel  bars: 

No.  1 866,874,876,878,882,884 

No.  2 891,893,896,900,906  ^ 

No.  3 911.914,920.925.931  f  i 

No.  4 936.9:i8.939,940  S  ( 

No.  5 , 941,943,945,946  i 

No.  6 '. 947.949,950 

No.  7 951, 9o3  "^4 

No.  15 953  J 

No.  21 956 

Wrought- iron  bars: 

No.  1 958,964,967,974 

No.  2 980,982,984,988,989 

No.  3 990, 1»97, 999, 1000, 1002 

No.  4 1004,1006,1012,1018,1023 

No.  5 1028,1029,1030,10:^1034 

No.  6 1035, 1036, 10;«',  1039. 1040 

No.  6a 1041 

No.  7  : 1042 

No.  8 1042 

No.  9 1044,1046,1047 

Snmmarized  tabulation  ..'. 1050 

Tension  tests  of  ruptured  endurance  shafts  : 

O.H.  steel 1057 

Wrought  iron 1072 

Tabulation 1095 

Expansion,  coefficient  of,  stones  and  bricks 1099, 1103 

Eyebar  (steel),  specimens  from  oTerstrained  stem 719 

Tabulation T6l 

Granite.    (See  Stones  and  building  material.) 
Gun  si>ecimen8: 

3.2-inch  steel  B.  L.  rifles 13 

Gas  check 42 

No.  12 45 

No.  51 46 

No.  70 48 

Jackets,  specific  gravity  and  hanlnesH 49 

Tube  No.  54 15 

No.  55 16 

No.  TjG 17 

No.  57 , 24 

No.  GO 26 

No.  64 28 

No.  66 32 

No.  68 34 

No.  69 '^'^ 

No.  70 

No.  71 

No.  73 

Specific  gravity  and  hardness 

Tabulation 

3.6-inch  steel  B.L.  rifle  No.  1,    Key-ring 

8-inch  steel  B.L.  Rifles 

Jacket  No.  3 1 
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Page. 
Gao  apeoimens — Continued. 

8-inch  steel  B.  L.  Riflea— Continoed. 

Jacket  No.  4 56 

No.6 57 

Specific  gravity  andhardneas 59 

Tube  No.  3 53 

No.  4 55 

10-inch  wire-wound  rifle.    Woodbridge 

Straining  of  cold  rolledatavea 858 

10-inch  wire- wound  rifle 61 

HoopCs 94 

C« 96 

Cs 99 

Cfl 102 

Jacket - 82 

Ring  A 91 

Tube 63 

Tabulation 105 

12-inch  steel  B.  L.  rifle  No.  1 107 

Breech  bushing 166 

Gaa  check 164 

Hoop  Ai 147 

A. 149 

A* 150 

A« 151 

Bs 1.52 

Bb 153 

B» 154 

Cs - — ...  155 

C4 ^....  iri6 

Cs 157 

Ce 158 

C9 159 

Da 161 

D4 162 

Specific  gravity  and  hardness 163 

Jacket .• 130 

TrannioQ  hoop 163 

Tube 109 

Tabulation 167 

12-inch  B.  L.  rifled  mortars 171 

Mortar  No.  1 : 

Body  (condemned) 1 173 

Trunnion  hoop 367 

Mortar  No.  2 : 

Body 181 

Gas  check 375 

Hoop  At 369 

B3 372 

Be 374 

Trunnion  hoop 868 

Mortar  No.  3: 

Body 187 

Hoop  A4 378 

A« 379 


I 
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Gun  speeitnenB — Contlnaed. 

12-inoh.  B.  L.  rifled  mortan^CoDtioiied. 
Mortar  No.  3 — Continued. 

HoopBi S80 

Bs 3cl 

Trnnnionhoop.^ 377 

Mortar  No.  4 

Body ■ 193 

Gas  check 387 

Hoop  A, :..  382 

A4 383 

B4 ;*84 

B. 385 

Tmnnion  hoop 386 

Mortar  No.  5 : 

Body 199 

Hoop  A4 3c«l  1 

Ab 390 

Bft 391 

Trnonion  hoop 393 

Mortar  No.  6 : 

Body a05 

Gas  check 395 

Hoop  A4 393 

B4 394 

Mortar  No.  7 : 

Body 2T0 

Hoop  Aq 397 

Bs 398 

Mortar  No.  8: 

Body 213 

Hoop  Bi 399 

Bs 400 

Mortar  No.  9 : 

Body 216 

Hoop  A4 - 403 

Ae 404 

Bi 405 

Mortar  No.  10 : 

Body 220 

Hoop  As 406 

A« 407 

Bi , 408 

Mortar  No.  11 : 

BoAy 224 

Hoop  A4 

B5 

Mortar  No.  12 : 

Body 

Quadrants  from  disks,  compression  of 

Hoop  A4 • 

Bi 

Mortar  No.  13 : 

Body 

Hoop  As 

B 


Mf\t!\ 


\ 
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Gun  speoimeDii — Cod  tinned. 

ISMneh  B.  L.  rifled  mortars— Continaed. 

Mortar  No.  14 : 

Body 247 

Hoop  A4 415 

B5 , 416 

Mortar  No.  15 : 

Hoop  As 417 

B| 418 

Mortar  No.  16: 

Body 254 

H00PA4 419 

Bi 420 

Mortar  No.  17 : 

Body ^ 261 

Hoop  A4 4'il 

Bi 422 

Mortar  No.  18 : 

Body 268 

HoopBi 423 

Mortar  bodiefl : 

No.  19 275 

No.  20 2^2 

No.  21 288 

No.  22 294 

No.  23 300 

No.  24 306 

Qnadrants  from  disks,  compression  of 755 

No.  25 312 

No.  26 319 

No.  27 325 

No.  28 331 

No.  29 337 

No.  30 343 

No.  31 349 

Specific  gravity  and  hardness : 

Bodies 424 

Hoops 425 

Tabnlation : 

Bodies «55 

Hoops  and  gas  checks 426 

Initial  strains  in  8-inch  tube  and  Jacket,  and  hoop  A,  for  12-inch  steel  B.  L.  rifle .  733 
8-inch  steel  B.  L.  rifle : 

Jacket 735 

Tnbe 736 

12-inch  steel  B.  L.  rifle : 

Hoop  A 736 

Limestone.    {See  Stones  and  building  material.) 
Marble.    {See  Stones  and  building  material.) 

Pig-irons 739 

Private  tests 1152 

Pyrotechnic  mortar  body 861 

Quadrants  from  disks  of  12-inch  mortar  bodies 753 

Raiiroad  material: 

Axles,  muck-bar  tender 757 

Description 759 
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Bailroad  maferial— Continaed. 

Axles,  muok-bar  tender — Continaed. 

No.7.-.. reo 

No.8 769 

No.9 778 

Tabulation 787 

Brake  beam «>1 

Steel  rails 789 

Hardness 600 

Transverse  tests 793 

Rope,  mani]a 1151 

Rnbber  buffers 748 

Sandstone.    (See  Stones  and  bailding  material.) 

Shot  lines  for  U.  S.  Life-Saving  Service.     (See  Cordage.) 

Slate.    (See  Stones  and  building  material.) 

Springs,  BelleviU© ."! 741 

Staves  for  Woodbridge  10-inoh  rifle %8 

Steel  bars : 

Fixtures  for  hydrostatic  test  of  t^-iucli  tube 839 

For  comparison  of  testing  machines 811,815,833 

Tabulation 831 

FromL.  Gathman 849 

From  National  Armory 857 

From  Ordnance  Office 807 

5'inch  siege-carriage  metal 802 

Steel  plate,  7-inoh  sieg^carriage  metal * 806 

Steel  rails.    (See  Railroad  material.) 

Stones  and  building  material 1097 

Coefficients  of  expansion : 

Bluestone,  North  River 1103 

Bricks : 

Ashler 1107 

Fire 1106,1107 

Red 1105,1106 

Building  block,  hollow,  fireproof 1107 

Granite: 

Cape  Ann 1105 

Quincy 1104 

Worcester 1104 

Limestone : 

Indiana 1100 

Indiana,  hoosier  buff  Oolitic 1099 

Marble : 

Lee,  Mass 1101 

Vermont 1100 

Sandstone: 

Ohio 

Portland  red 

Potomao  red 

Slate,  Monson,  Maine... . 

Tabulation - ---     ' 

Compression  tests  and  moduli  of  elasticity: 

Bluestone,  North  River 

Granite: 

Cape  Ann .• 

Quincy i 

Worcester • 
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Stones  and  building  material ~Con tinned. 

CompreHsion  tests  and  moduli  of  elasticity — Continned* 
Limestone : 

Indiana ^ '    1110 

Indiana,  hoosier  buff  Oolitic 1109 

Marble: 

Lee,  Mass 1113 

Vermont lUl 

Sandstone : 

Ohio 1120 

Portland  red 1119 

Potomac  red 1116 

Slate,  Monson,  Maine 1122 

'  Tabulation - 1134 

Transverse  tests: 

Bluestone,  North  River 1125 

Granite : 

Cape  Ann 1133 

Quinoy 1129 

Worcester 1127 

Marble : 

Lee,  Mass 1115 

Vermont 1112 

Sandstone,  Potomac  red llld 

Tabulation '. 1134 

Tape,  brass  and  steel  ribbon 681 

Wire,  steel,  round,  square,  and  flat 429 

0.10  inch  square^ 

Round  rods  before  drawing 431 

After  second  drawing 441 

After  third  drawing,  first  hole 447 

After  third  drawing,  second  hole .^. 457 

Finished  wire^ 

Not  tinned 457,589,600,652 

Tinned .467,583,647,655 

Tabulation 578,598,635.650,664 

Electrically  annealed 605 

Electrically  welded 599,638,650 

0.15  inch  square— 

Not  tinned 612 

Tinned 595,628,(544 

Tabulation 589,635,650 

Electrically  annealed 665 

Electrically  welded 599,650, 665 

Flat- 
Not  tinned  592,606,615,658 

Tinned 586,618,640.661 

Tabulation 598,635,650,664 

Electrically  welded 639,650 

rought  iron: 

5-inch  siege-carriage  metal 805 

Pyrotechnic  mortar  body 861 
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